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Self-Assessment 1 Questions 

1) In decision theoiy, if you are concerned with testing the significance of the 
departiire of an observed v.-dne in rifhrr n positive or * n*gativu diiuuliun 
from Ihe value indicated by our hypothesis, which test would you select? 

a. ) A Two Tailed Test 

b. ) A One Tailed Test 

c. ) A One Headed Test 

d. ) A Two Headed Test 

2) You passed the CSP Core Examination with a score of 200. The 
cumulative statistics for this examination are as follows: Mean 180, 
standard deviation 32. How many safety professionals taking the exam' 
have scored higher than you? 

a. ) 33% 

b. ) 25% 

c. ) 16% 

d. ) 44% 

3) Given the following sample distribution 8, 6, 5, 25, 20, 34, 78, 12,23, 45, 
35. Compute the standard deviation: 

a. ) 11.9 

b. ) 21.48 

c. ) 20.48 

d. ) 26.45 

4) The primary factor responsible for dust gaining entrance to the alveolar 
regions of the lung is: 

a. ) A) Dust type 

b. ) B) Particle size 

c. ) C) Concentration 

d. ) D) Mucociliary system health 

5) Which of the following best describes the coefficient of variation? 

a. ) The mean divided by the square of the standard deviation 

b. ) The standard deviation divided by the mean 

c. ) The total of the squares of all data points 

d. ) Hie square root of the standard deviation 
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6) The effect of local or generalized grey-blue colored impregnation of the 
skin tissue with silver is called: 

a. ) Asphyxia 

b. ) Argyria 

c. ) Atrophy 

d. ) Hypoxia 

7) One of your subordinate safety engineers has brought you a study for 
review. The findings indicate a coefficient of correlation of -0.4 
concerning the wearing of personal protective equipment and the 
prevention of injuries during a part washing operation. What do you think 
the study shows? 

a. ) Strong need for more protective equipment 

b. ) Protective equipment is being used and is effective 

c. ) Protective equipment is not being used 

d. ) Not enough information to make a decision 

8) Using the t distribution table compute the range of values that will include 
95% of the means recorded in a large sample test? Assume 10 degrees of 
freedom for this calculation due to estimated data. 

a. ) -1.812 to +1.812 Std Deviation 

b. ) -1.111 to+1.111 StdDeviation 

c. ) -2.812 to +2.812 Std Deviation 

d. ) -08.12 to+08.12 StdDeviation 

9) What are the three basic legal principles that can be used by plaintiffs in 
product liability cases? 

a. ) Negligence, strict liability, Res Ipsa loquitar 

b. ) Strict liability, express warranty, implied warranty 

c. ) Negligence, strict liability, breach of warranty 

d. ) Negligence, strict liability, tort 

10) Which of the following is a not a factor in cost effectiveness analysis, but 
is a factor in cost benefit analysis? 

a. ) Cost of manpower for project 

b. ) Cost of design and engineering 

c. ) Cost of operation if project is not completed 

d. ) Cost of permit fee 
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11) Which of the following is not true concerning the establishment of 
Mmiagemeiil Goals for the Occupational Saiety and Health Program? 

a. ) Management goals should be measurable 

b. ) Management goals should be obtainable 

c. ) Management goals should be reviewed frequently 

d. ) Management goals should be published 

12) In decision theory if a hypothesis is rejected, when in fact it is correct what 
type of error is this? 

a. ) Type I or a error 

b. ) Type II or j3 error 

c. ) Type m or % error 

d. ) Type IV or 5 en'or 

13) Which of the following is not a principle benefit of a Job Safety Analysis 
(JSA)? 

a. ) Assist the supervisor in training 

b. ) Tool to study jobs for possible improvement 

c. ) Instruct new personnel on a specific job 

d. ) Replaces workplace procedures 

14) Which of the following is the preferred angle for fixed industrial ladders? 

a. ) 30 to 35 degrees 

b. ) 15 degrees 

c. ) 30 to 45 degrees 

d. ) 75 to 90 degrees 

15) A contractor fails to guard a large excavation filled with water and a small 
child drowns in the excavation over the weekend. The contractor could be 
found negligent under which of the following legal doctrines? 

a. ) Common sense for contractors 

b. ) Attractive nuisance or attractive allurement 

c. ) Foreseeability of allurement 

d. ) Expectability of consequence 
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16) The type of probability that may be specified by the obvious nature of 

happenings is a. _probability? 

a. ) Posteriori 

b. ) Priori 

c. ) Obvious 

d. ) Camouflaged 

17) What is the failure rate of a device that has four components connected in 
series? Each component has a failure rate of 0.005. 


a.) 

0.625 

b.) 

0.05 X 10^ 

c.) 

0.2 

d.) 

0.02 


18) Which of the following is true concerning the use of Halon 1211? 
Bromochlorodifluoromethane (Halon 1211) is considered hazardous 
because it may release_during decomposition. 


a.) 

Hydrogen 

b.) 

Silicone 

c.) 

Hydrogen Fluoride 

d.) 

Bromide 


19) Acetylene reacts with all of the following metals except? 

a. ) Copper 

b. ) Gold 

c. ) Silver 

d. ) Mercury 

20) According to the National Safety Council, the average number of 
drownings in the United States is 2.7 per 100,000 population. What is the 
probability that your city of 250,000 will experience more than two 
drownings this year? 

a. ) 0.964 

b. ) 0.567 

c. ) 0.828 

d. ) 0.8425 
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21) A sub-contractor is erecting scaffolding without an approved erection plan. 
The sub-contractor is the only one involved in assembling the scaffold. 
The scaffold is being built and put together correctly, although not in the 
proper sequence, but the sub does not have a plan. Under the OSHA rules 
for multi-employer worksites and assuming there is other than a general 
duty clause violation, who would be cited for the situation described? 

a. ) The sub-contractor 

b. ) The general contractor and the owner 

c. ) The sub and the general contractor 

d. ) The general contractor 

22) What device is best suited for continuous, smooth, variable control? 

a. ) Sensor key 

b. ) Rotary knob 

c. ) Rocker switch 

d. ) Toggle switch 

23) What is the preferred way to purge a 30-foot diameter tank with a flat 
bottom and flattop? 

a. ) Vacuum Pressure 

b. ) Positive Pressure 

c. ) Siphon Tubes 

d. ) Bayes Pump 


24) 


During your investigation of the conditions described in the preceding 
question you discover that the tank containing NaOH is made of 
aluminum. Does this pose any problems? 


a. ) Yes, NaOH rapidly corrodes aluminum 

b. ) No aluminum is desired container 

c. ) Only if exposed to air 

d. ) Yes aluminum causes the lye to become inert 
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25) The AMES TEST is used to provide information about what characteristic 
of a material? 

a. ) Carcinogenicity 

b. ) Mutagenicity 

c. ) Ignitability 

d. ) Toxicity 

26) The explosimeter or combustible gas indicator operates on which of the 
following principles? 

a. ) Adsorption 

b. ) Absorption 

c. ) Latent heat of vaporization 

d. ) Heat of combustion 

27) A disease associated with slaughterhouses is? 

a. ) Neuropathy 

b. ) Photophobia 

c. ) Q-Fever 

d. ) Byssinosis 

28) When a liquid is used in a packed tower or scrubber and dissolves or reacts 
chemically with the gas or vapor that is to be removed the process is known 
as: 

a. ) Adsorption 

b. ) Absorption 

c. ) Combustion 

d. ) Condensation 

29) What is the audible range for an average young person with unimpaired 
hearing? 

a. ) Below 20 Hz 

b. ) Above 20,000 FIz 

c. ) Between 20 - 20,000 Hz 

d. ) Between 50 - 30,000 Hz 
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30) Which of the following diseases was associated with the wool industry? 


a/) 

> 

By's'jinosis 

b.) 

Anthrax 

c.) 

Q-Fever 

d.) 

Brucellosis 


31) The term bioaccumulation refers to: 

a. ) Small electricity 

b. ) Sub-atomic particles 

c. ) Movement of trace metals in the food chain 

d. ) Contamination of entire ego systems 

32) According to Raoults Law, if a non-volatile solute is added to a volatile 

solvent, the vapor pressure is__ and the boiling point is 


a. ) Increased, Increased 

b. ) Lowered, Increased 

c. ) Increased, Lowered 

d. ) Lowered, Lowered 

33) Which of the following is true concerning the 95% confidence level when 
conducting hypothesis testing? 

a. ) There is a 95% chance of being correct 

b. ) There is a 95% chance of being incorrect 

c. ) One will be wrong 1 time out of every 20 decisions 

d. ) One will be right 19 times out of every 20 decisions 

34) Which of the following is a major safety precaution when allowing 
perchloric acid to evaporate in a fume/vapor hood? 

a. ) Hood should be equipped with a waterfall 

b. ) Chemical is very shock sensitive and should be treated with 

respect 

c. ) Chemical will eat up stainless steel hardware and must not be 

evaporated 

d. ) Chemical causes severe irritation of the hand and eyes and 

SCBA is required for evaporation 
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35) Which of the following is not a principal purpose for product warning 
labels? 

a. ) Inform user of a hazard or danger 

b. ) Inform user of the possible effects of misuse 

c. ) Inform user of the legal recourse available 

d. ) Inform user of the ways to reduce likelihood of injury 

36) The term consideration in a legal contract is best defined by which of the 
following? 

a. ) A value, legal tender 

b. ) Must consider both sides in arbitration 

c. ) Money must actually be transferred 

d. ) Consideration ofall pertinent laws must be accomplished 

37) Monthly mobile crane inspection is required by OSHA 1926.550 and is 
based on ANSI STD B30.5. Which of the following items would not 
normally be inspected on a monthly basis? 

a. ) Wire rope 

b. ) Reeving 

c. ) Lay of rope 

d. ) Magnetite switch 

3 8) Which of the following is the best definition of the OSHA term Presumed 
Asbestos-containing material? 

a. ) Any material containing more than 1% asbestos 

b. ) Any material containing at least 1% asbestos 

c. ) Thermal system insulation and surfacing material found in 

buildings constructed no later than 1990. 

d. ) Thermal system insulation and surfacing material found in 

buildings constructed no later than 1980. 
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39) At a symposium on measuring safety performance. Speakers discussed 
scorecards, traffic lights, dashboards and other reporting systems. All of 
these systems contain data advising management on whether perfoimance 
goals with respect to safety management processes are being met. The 
approach to mea.suring leading and lagging indicators is commonly 
refencd to as; 

a. ) The Brunelli Process 

b. ) The Pareto Principle 

c. ) The Juaran Principle 

d. ) The Balanced Scorecard 


40) The Department of Transportation regulations found at 49 CFR part 392.5 

prohibit commercial drivers from driving under the influence of alcohol or 
drugs. Under the provisions of these regulations drivers must not drink 

alcohol on duty or be under the influence of alcohol within_hours 

before reporting for duty. 


a.) 

24 hours 

b.) 

4 hours 

c.) 

8 hours 

d.) 

12 hours 


41) According to the OSHA asbestos standards which of the following best 
describes "Class I asbestos work"? 

a. ) Activities involving the removal of TSI, surfacing ACM and 

PACM. 

b. ) Activities involving the removal of ACM which' is not 

thermal system insulation or surfacing material, including the 
removal of asbestos-containing wallboard, floor tile and 
sheeting, roofing and siding shingles, and construction 
mastics. 

c. ) Repair and maintenance operations, where "ACM", including 

TSI and surfacing ACM and PACM, is likely to be disturbed. 

d. ) Maintenance and custodial activities during which employees 

contact but do not disturb ACM or PACM and activities to 
clean up dust, waste and debris resulting from asbestos work. 
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42) What are the DOT requirements for drug testing of a company's over the 
road transport drivers? 

a. ) 10% annually 

b. ) 25% annually 

c. ) 50% annually 

d. ) 100% annually 


43) If one drop of solution contains 200 billion silver atoms, how many drops 
of solution are needed to make a pound of silver? Note: The molecular 
weight of silver is 108. 

a. ) 1.27x10^3 

b. ) 2.27 X 10^3 

c. ) 6.024x 1023 

d. ) 1.27x10" 

44) Which of the following best describes the term "Universal Precautions"? 

a. ) Precautions against spilling blood 

b. ) Treat all blood as if it were infectious 

c. ) Defines rules for clean up 

d. ) Defines all body fluids and substances as infectious 

45) How many moles of sulfuric acid is required to dissolve 100 moles of 
aluminum given the balanced reaction shown below? 

2A1 + 3 H 2 SO 4 = Al2(S04)3 + 3 H 2 


a.) 

300 

b.) 

60 

c.) 

100 

d.) 

150 


46) Which of the following is true concerning Failure Modes and Effects 
Analysis (FMEA)? 

a. ) FMEA is similar to FTA 

b. ) FMEA is an after production technique 

c. ) FMEA never develops cause factors 

d. ) FMEA looks like an accounting form 
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47) All of the following methods provide proper corrosion protection for 
underground tanks and piping except: 

a. ) Protective coating/wrapping 

b. ) Cathodic protection 

c. ) Corrosion-resistant materials 

d. ) Deep monitoring wells located within two tank diameters 

48) All of the following concerning flammable inside storage areas are true 
except? Inside storage locations must be provided with: 

a. ) A clear isle at least 22 inches wide 

b. ) A raised 4 inch sill 

c. ) Self-closing fire doors 

d. ) Either gravity or mechanical exhaust systems 

49) The pressure in a gas cylinder is 5 psig at 32 degrees F. The cylinder is 
allowed to heat to 140 degrees F in a commercial transportation van 
exposed to the sun. What is the new pressure in the gas cylinder? 

a. ) 20 psig 

b. ) 5 psig _ 

c. ) 24 psia j j 

d. ) 6 psig ‘ ^ 

50) An elevated water tank (150 feet) would produce how much water pressure 
at ground level? 

a. ) 40 psi 

b. ) 55 psi 

c. ) 65 psi 

d. ) 75 psi 

51) Which of the following is true concerning placement of underground 
flammable liquid storage tanks with respect to a property line that may be 
built on? The distance from the tank to the property line must be at least: 

a. ) 1 foot for Class I liquids 

b. ) 5 feet for Class II liquids 

c. ) 5 feet for Class III liquids 

d. ) 3 feet for Class I liquids 
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52) During a flow test on a fire supply water system the flow at 2,500 gpm has 
dropped the flow from 69 psi to 44 psi. What flow is available at 20 psi 
residual? 

a. ) 1,800 gpm 

b. ) 2,400 gpm Q 

c. ) 3,600 gpm 

d. ) 4,800 gpm 

53) What is the distance a control switch should be located from the point of 
operation on a delayed action machine given the following parameters: 
Machine action time = 0.85 seconds. Operator action time = 0.25 fl/sec. 
Safety factor of 7. 


a.) 

1.5 feet 

b.) 

1.25 feet 

c.) 

1.0 foot 

d.) 

2.2 feet 


54) Which of the following truss members (as described in the question above) 
could be replaced with a cable and a tumbuckle tensioning device? 



a. ) Members AC, CE, EG, GH 

b. ) Members AB, CD, DG, FH 

c. ) Members CD, DE, DG, DF 

d. ) Members AB, CE, EG, FH 
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55) Which of the following truss members have compression forces applied? 



B D F 


a. ) AB, BD, DF, EG 

b. ) AC, BC, AB, FH 

c. ) GH, EG, CE, AC 

d. ) AB, DC, DG, FH 

56) Without regard to compression or tension, which of the following truss 
members have the same stress applied? 



B D F 


a.) 

AB, DG 

b.) 

CE,GH 

c.) 

FH,BC 

d.) 

AC,GH 
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57) A large walk-in freezer has been leaking 60 cubic feet a day of gaseous 
Freon 1 What is the dilution volume required to reach the TLV of 120 
ppm? 





a.) 

3,500 cfm 

^ c 

b.) 

350 cfm 


c.) 

690 cfm 

Q- 

d.) 

1,800 cfm 



100 


X 100 


58) 


59) 


A fuel storage area on your site contains two tanks. Tank number one is 
40 meters in diameter and 13 meters high. Tank number two is 12 meters 
in diameter and 4.5 meters high, the tanks are separated by 16 meters. 
Diking has been proposed for these tanks and you are required by law to 
contain 110% of the full capacity of the larger tank. Additionally, each tank 
must be set back a minimum of 7.5 meters from the closest dike wall. 
Which of the following diking arrangements is the best choice for 
protection of the environment, while meeting all of the regulatory 
requirements? Assume no slope on the dike walls. 

a. ) 1.25 meter dike walls- 67 x 34 meters 

b. ) 2.7 meter dike walls- 82 x 73 meters 

c. ) 1.5 meter dike walls- 120 x 87 meters 

d. ) 1.8 meter dike walls- 120 x 85 meters 

What is the total capacity of the larger tank? 

a. ) 3,000,200 drums 

b. ) 4,002,320 gallons 

c. ) 2,056,000 gallons 

d. ) 3,067,000 gallons 


60) 


What is the total capacity of the smaller tanlc? 

a. ) 113 cubic meters 

b. ) 509 cubic meters 

c. ) 2130 cubic meters 

d. ) 5,026 cubic feet 
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61) Without any safoly fuvtui mid ubiiiy the table provided bulnw dctfifuihio 
Ihn .Miiiidlivw iilliiwiihlr, plunk for an 0 foot span wMi a Ccnici luad uf 
775 lbs. 

a. ) 10x3 nominal 

b. ) 10x4 nominal 

c. ) 12 X 3 nominal 

d. ) 12 X 4 nominal 




Nominal Size 

Dressed size 

Area of Section 

Section modulus 

10x3 

9 V4 X 21/2 

23.125 

9.635 

10x4 

9% X 31/2 

32.375 

18.885 

12x3 

IVAxlVz 

28.125 

11.719 

12x4 

UVaxSYz 

39.375 

22.969 


If less than 1500 psi cannot be rated "Scaffold Grade" 


62) 


A process is using 4 pints of solvent per hour, each pint creates about 15 
of vapor that is being liberated into a 10,000 room. Assuming a safety 
factor of 5 and a LEL of 1.2% and a UEL of 7.1%, what amount of 
ventilation is required to reduce the concentration to non-flammable? 


a.) 

420 efin 


b.) 

840 cfm 


c.) 

210 cfm 


d.) 

3,345 cfm 

Q= 


and 


G 

LEL 


100 

X 100 


63) A company is considering purchasing a new piece of equipment to replace 
an older model that is now in use. The safety-related losses with the 
current equipment is $25,000 per year and the cost associate with the 
purchase of the new equipment is $100,000. The maintenance on the new 
equipment will cost about $500 more than the old equipment. Consider 
cost of capital is 5% and a 10 year service life with no salvage value, what 
is the best estimate of the annual benefit of purchasing the new equipment? 

a. ) $10,550 

b. ) $11,550 

c. ) $12,950 A-F 

d. ) $24,500 
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64) What is the maximum amount that is justified for the initial purchase and 
installation, assuming all other factors remain the same? 

a. ) $90,550 

b. ) $100,000 p- 

c. ) $189,200 ‘ 1(1 

d) $240 ,500 

65) Film badge detectors are used to detect the presence of ail of the following 
forms of ionizing radiation except? 

a. ) Gamma 

b. ) Beta 

c. ) X-Ray 

d. ) Alpha 

66) Which of the following would be the preferred agent for decontamination 
of a spill of HIV infected blood? 

a. ) Halogenated hydrocarbon based solvent 

b. ) Commercial germicide 

c. ) Soap and water 

d. ) Hydrochloric acid and water 

67) Which of the following conditions would least likely be caused by whole 
body vibration of 4 to 14 cycles per second to a seated worker? 

a. ) Increased breathing, heart rate and oxygen consumption 

b. ) Loss of balance, staggering gait 

c. ) Raynaud's phenomenon 

d. ) Loss of visual acuity 

68) Anenergy control program is required to ensure that before any worker 
performs servicing/maintenance on a machine or equipment, where the 
unexpected startup or release of stored energy could occur andfcause 
injury, the machine or equipment shall be isolated from the energy shurce. 
When is it permissible to only use a tagout system of protection? 

a. ) If locks cost more than tags 

b. ) On overlapping shift work 

c. ) When other protective measures are in place 

d. ) When the point of operation is higher than 7 feet above floor 

level 
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69) The requirements of NTPA 850, "Fire Protection for Electric Power 
Generating Plants", 1992, are used on many large crowded construction 
operations as a guidance document to provide a highly protected risk in the 
area of fire protection. According to NFPA 850 many of the activities on 
these fossil-fueled electric generation plant construction sites are similar 
to the construction of other large industrial plants. However, an above 
average level of fire protection is justified due to life safety consideration 
of the large number of on-site personnel, high value of materials, and 
length of the construction period. According to NFPA 850, fire protection 
water supply mains and hydrants: 

a. ) must be in place before any construction can begin 

b. ) must be in place before any major construction begins 

c. ) are not required until project completion, but it is a good idea 

d. ) are not required as long as a adequate supply of construction 

water is in place 

70) Which of the following would you most suspect of being exposed to 
cholinesterase inhibitors? 

a. ) Pesticide applicator 

b. ) Painter 

c. ) Hot tar roofer 

d. ) Parts cleaner using acetone 

71) A task requiring 300 kcal/hour would be considered_work. 

a. ) light 

b. ) medium 

' c.) heavy 

d.) extremely heavy 
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72) What is the RWL given the following conditions; Weight to be lifted =10 
kg, Distance between body and hand grip on the object to be lifted = 60 
cm, Vertical position at the beginning of the lift = 30 cm. Vertical position 
at end ot lift = yu cm, frequency of lift - once every 5 minutes Ibr one 
hour. Note: Hand coupling is fair and this job requires a twist from the 
"eyes front" position of 25®. 

a. ) 4.9 kg 

b. ) 3.6 kg RWL =LCxHI,lxV1MxDMxA&€xFM X CM 

c. ) 6.5 kg 

d. ) 10.9 kg 

73) Your plant has a room devoted to the charging of lead-acid batteries 
involved in warehousing operations. Which of the following items is 
required for this location? 

a. ) One hour fire wall 

b. ) Ventilated door 

c. ) Brass non-sparking tools 

d. ) Self-contained breathing equipment 


74) During an inspection of an underground operation you observe the tunnel 
atmosphere is contaminated with 2% crystalline quartz dust. What is the 
permissible exposure level for this exposure? The PEL for respirable dust 
is: 


a.) 

10 mg/m^ 

b.) 

2.5 mg/m^ 

c.) 

1.66 mg/m- 

d.) 

1.33 mg/m- 


PEL = 


lOmg/m^ 
%SiO, + 2 


75) A radioisotope has a half-life of 1 year. How many years will it take to 
reduce the initial activity to less than S%? 

a. ) 2 year 

b. ) 3 years 

c. ) 4 years 

d. ) 5 years 
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76) During an inspection you sample continuously for an four hour period and 
measure the following concentrations: Toluene at 12.5 ppm - TLV = 50 
ppm, Acetone at 200 ppm - IDV = 500 ppm, MEK at 100 ppm - TLV = 
200 ppm. 

a. ) 

b. ) 

c. ) 

d. ) 

77) A volume 
RanJdne? 

a. ) 

b. ) 

C-) 

d.) 

78) Using the 

protection provided to an employee who is using an ear plug assigned a 
NRR of 29 combined with muffs (NRR = 25) when exposed to an 8 hour 
TWA of 110 dBA. Note: When two noise reduction devices are used, 
calculate the attenuation based on the most effective and add 5 for the 
second. 


a. ) Protected TWA = 99 

b. ) Protected TWA = 94 

c. ) Protected TWA = no 

d. ) Protected TWA = 84 

79) Which of the following agents could be used to clean up a spill of mercury 
fi'om a thermometer that has collected in the cracks of a wooden floor? 

a. ) Ammonia 

b. ) Nitric Acid 

c. ) Phenyl mercury urea 

d. ) Calcium polysulfide 


Af-' 


NRR 


What is a worker’s exposure for this mixture? 
100% r r 

IO 90/0 11LV,=3:^ + ^+«.. + . 

115% 

58% 


^ ILVj TLV2 


TLV 


of gas is 150 ml at 120° F. What is the volume at 460 degrees 


116.83 ml 
1168.39 ml 
118.97 ml 
188.51 ml 


L: 


% 


following formula, evaluate the effectiveness of the hearing 
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80) What level of oxygen is required if personnel are to enter a confined space 

without breathing apparatus? 


a.) 

19.0% 

b.) 

17.5% 

c.) 

19.5% 

d.) 

16% 


81) Your company has a cutting area with 5 identical machines. The noise is 
monitored at 97 dB. If 4 machines were removed from the area, what 
would you expect for the new noise measurement? 


a.) 

90 dB 

b.) 

92 dB 

c.) 

97 dB 

d.) 

104dB 



82) You are the safety director overseeing a large construction site where an 
excavation is made in Type A soil using a simple slope for protection. The 
excavation will be open less than 24 hours and is 10 feet in depth. Which 
of the following best describes the requirements of OSHA concerning the 
horizontal to vertical ratio of the slope? 

a. ) Maximum allowable slope is 14:1 

b. ) Maximum allowable slope is Va: 1 

c. ) Maximum allowable slope is 114:1 

d. ) Maximum allowable slope is 3:1 

83) To assess your company's loss control performance, several Key 
Performance indicators (KPI) are captured and analyzed. One of these is 
"Percent of operational personnel that have completed all phases of 
chemical safety training." This performance indicator is an example of a: 

a. ) Leading indicator 

b. ) Lagging indicator 

c. ) Optional indicator 

d. ) Occupational indicator 
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A trench is being cut by a subcontractor at one of your plants, the 
excavation will be made in cohesive soil with less than 0.5 tsf unconfined 
compressive strength and will use a simple slope for protection of workers. 
The excavation will be open for giea.tci tlimi 36 hours and is 14 feet In 
depth. Which of the followmg best describes the requirements of OSHA 
concerning the horizontal to vertical ratio of the slope? 

a. ) Maximum allowable slope is 63° 

b. ) Maximum allowable slope is 53° 

c. ) Maximum allowable slope is 34° 

d. ) Maximum allowable slope is 18° 


85) What instrument would one use to understand the noise exposure 
experienced by all employees in a particular workplace with highly 
variable noise levels? 

a. ) Personal noise dosimeter 

b. ) Pressure level meter 

c. ) Sound Level Meter 

d. ) Integrating meter 

86) If a worker's noise exposure is 89% after 4 hours and 50 minutes of noise 
exposure and assuming conditions remain constant, what would the 
exposure be after 8 hours? 


a.) 

147 dB 

b.) 

92.8 dB 

C-) 

89.75 dB 

d-) 

96.56 dB 


87) When inspecting a natural or synthetic fiber rope sling, remove it from 
service if you find any of the following except: 

a. ) abnormal wear 

b. ) paint on the sling 

c. ) broken or cut fibers 

d. ) discoloration or rotting 
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88) The employer shall retain Audiometric test records for: 

a. ) Two years 

b. ) Ten years 

c. ) Duration of the affected employee’s employment 

d. ) Duration of the affected employee’s employment plus 30 

years 


89) A safety professional in an industrial facility has determined some 
improvements are required that will cost $100,000. He/she decides to put 
this in a five-year strategic plan knowing the project cost will be $150,000 
in five years. How much money would need to be invested on a quarterly 
basis into an account that receives 10% annual interest compounded 
quarterly to cover the project cost? 

a. ) $5,872 

b. ) $5,761 F=A 

c. ) $5,963 

d. ) $6,020 




A = F 




90) What principle is engaged to identify the “vital few”, whether customers, 
customer needs, product features, or inputs assure assets and focus is 
concentrated where they will accomplish the most good? 

a. ) Hystograph Principle 

b. ) Juran Principle 

c. ) Pareto Principle 

d. ) Smith Principle 


91} Occupational Exposure Limits (OELs) are published by several 
organizations and specify the maximum concentration of airborne 
contaminants to which it is believed most workers can safely be exposed 
to for 8-hours per day over a working lifetime without adverse health 
effects. The OELs published by American Conference of Governmental 
Industrial Hygienists are called: 

a. ) Permissible Exposure Limits (PELs). 

b. ) Threshold Limit Values (TLVs). 

c. ) Average Permitted Exposure Limits (APELs). 

d. ) Biological Exposure Indexes (BEis). 
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92) A full face piece supplied air respirator in positive pressure mode has a 
protection factor of: 

a. ) 1000.\PF 

b. )100 APF 

c. ) 10 APF 

d. ) 10,000 APF 


93) Using the chart below determine the Maximum Use Concentration 
(MUC) for a half-mask respirator with dust/mist filters for Aluminum 
Metal Dust. The TLV for Aluminum Metal Dust is 10 mg/m^. _ 








Particulate-filter, Vapor or gas, quarter 
or half mask. Includes combination 
filters. 

10 

Per-individual 
max of 100 

NO 

Particulate-filter, Vapor or gas, full 

face piece. Includes combination 
filters. 

100 

Per-individual 
max of 100 

NO 

Powered particulate-filter. Vapor or 
gas, full face piece any respiratory inlet 
covering. 

No test required due to positive 
pressure. Max protection is 3000 
with high efficiency filter. 

NO 


a. ) 10 mg/m3 

b. ) 1 mg/m3 

c. ) 100 mg/m3 

d. ) 10,000 mg/m3 

94) A canopy hood would not be considered an acceptable ventilation system 
for a large solvent dip tank because: 

a. ) The hood would be unacceptably large 

b. ) Larger fans are needed 

c. ) Contaminant is drawn through breathing zone 

d. ) A hood would get in the way of the lifting device 
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95) The determination of how much speech level interference is going to 
occur as a result of a new process could best be determined by? 

a. ) Sound level meters 

b. ) An impact noise analysis 
r.) Oi Jh vn bniiil 

d.) The use of noise dosimeters 

96) An engineer frequently moves between an office and various areas of the 

production facility. If variations in noise levels are occurring at a rate 
more often than once per second, the noise is considered_. 

a. ) Impulse 

b. ) Impact 

c. ) Continuous 

d. ) Ambient 

97) Air samples taken over a 100 day period showed a mean concentration of 
0.7 ppm. The range was 0.0 ppm to 1.4 ppm. The lower limit of the 
sampling device for the contaminant is 0.5 ppm. What assumption or 
conclusion can be inferred from this data? 

a. ) There is a ±1 standard deviation chance that the contaminant is 

0.7 in the work area. 

b. ) There is a ±2 standard deviation chance that the contaminant is at 

or above 1.4 in the work area. 

c. ) There is a presence of the contaminant at or below 1.4 ppm in the 

work area. 

d. ) You do not have enough information to make a valid conclusion. 

98) The basic components of a safety plan include 

a. ) handbooks, procedures, and guidelines. 

b. ) list of actions, implementation schedule, and cost. 

c. ) requirements, values, and conditions. 

d. ) departmental listing, roles and responsibilities, and remedial 

actions. 
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99) The basic principle of the modem method of estimating uninsured costs 
of work injuries and “accidents” includes which of the following? 

a. ) Lost time cases, doctor’s cases, first-aid cases, no-injury 

accidents 

b. ) Lost time cases, doctor’s cases, first-aid cases, injury accidents 

c. ) Lost time cases, doctor’s cases, first-aid cases, property damage 

d. ) Lost time cases, property damage, first-aid cases, no-injury 

accidents 

100) A manager who utilizes an external reward and punishment system to 

affect performance is a_manager. 

a. ) Theory X 

b. ) Theoiy Y 

c. ) MBO 

d. )TQ]V[ 
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Self-Assessment 1 Answers 


1) We selected answer A because; 

In decision theory we are usually concerned with testing the significance of 
the departure of an observed value from the value indicated by our 
hypothesis. This involves finding the area under the normal curve, which 
represents a departure either above or below the assumed figure. In other 
words, we are concerned with measuring the tails of the normal curve. If we 
are interested in deviation in both directions we would use the two-tailed test 
and if interested in deviation in one direction only we would choose the one- 
tailed test. 

2) We selected answer B because: 


a 

200-180 

z =- 

32 


z = 0.625 


z = 0.234 (from table) 


Total Area = 0.5 + 0.234 = 0.734 


1 - z = 27% scored higher 
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3) We selected answer B because: 

The standard deviation indicates the variability of the data about the mean. 
The easiest way to compute standard deviations is to use a calculator to do it 
automatically. The formula for computing standard deviation can also be 
found in the formulas available on the computer during the CSP 
examination. Answer C would be the correct standard deviation if this was a 
total distribution, that is, all the data points were known. Answer D is the 
mean. 

4) We selected answer B because: 

Particle size is the most important factor in determining reparability. It is 
the ability of the smaller particles to enter the respiratory tract that allows 
them to gain access to the lower portions of the respiratory system. The 
composition and concentration are important once the deposition of the 
particle has occurred; that may cause harm. The condition of the mucociliary 
system affects the ability to clear particles from the lung, once deposited. 

5) We selected answer B because: 

The coefficient of variation is a measure of the valuation around the mean 
and is computed by dividing the standard deviation by the mean. 

6) We selected answer B because: 

Argyria is the effect of local or generalized grey-blue colored impregnation 
of the skin tissue with silver. 

7) We selected answer D because: 

There is not enough information from which to base a decision. The 
coefficient of correlation of -0.4 is not conclusive and it is not clear what 
protective equipment is required or if it is adequate. Concerning correlation 
a result near 1 indicates that the values have a strong linear relationship. A 
result near 0 indicates the values are only slightly related. A value near - I 
indicates that the values are very closely related, but in a negative way 
(increase in one is related to a decrease in the other). In safety work a 
correlation of less than + or - .6 is generally discounted. 
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8) We selected answer A because: 

From the table f = 10, P = 0.95. Solution =1.812 

9) We selected answer C because: 

Tlift three basic legal principles that can be used in most states are: 

Negligence, which tests the conduct of the defendant 

Strict liability and implied warranty, which test the quality of the product 

Express warranty and misrepresentation, which test the performance of the 

product against the manufacturer/seller's representations 

Of prime importance in product liability defense are data showing 

correlation of defects to test standards. 

10) We selected answer C because: 

Often Cost Effectiveness Analysis and Cost Benefit Analysis are thought to 
be synonymous, they have some very real differences. Cost benefit analysis, 
as the name implies, compares the cost to "fix" a project with the benefit or 
cost of not fixing the problem. In safety and health the problem is often a 
violation of codes or standards, or a violation of accepted industry practice. 
Cost benefit analysis often deals with "soft" numbers or intangible, abstract 
factors. Cost effectiveness analysis deals almost entirely with solid, 
objective data. The process of cost effectiveness analysis is the straight 
forward evaluation of the cost of several methods of accomplishing a given 
project. It has nothing to do with the cost of non-compliance or the benefit of 
corrective action. 

11) We selected answer D because: 

This is a hard question because the selections all provide reasonable 
characteristics of Safety Program Management goals. However, the least 
desirable is selection "D". Safety program management goals should 
probably be written, but they do not have to be published. Other 
descriptions include specific, realistic and time bounded. 
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12) We selected answer A because: 

The testing of hypotheses involves the formulation of a hypothesis, 
performing an experiment and then applying the outcome of the experiment 
in a subjective manner to either accept or reject the hypothesis. During this 
process one of two errors could be made: 

• If a hypothesis is rejected when it is in fact correct this is a 

• Type I or a error. 

• If a hypothesis is accepted when it should have been rejected this 
is a Type II or (3 error. 

13) We selected answer D because: 

The principle benefits of a Job Safety Analysis (JSA) are: 

• Allowing the supervisor to perform training during safe, efficient 
operations 

• Allowing the supervisor or other person developing the JSA to 
meet and work with employees 

• Instruction of new employees on specific jobs 

• Instruction of current employees on the specifics of jobs performed 
iiTegularly 

• As an accident investigation tool should a mishap occur 

• Studying jobs to determine if improvement is possible 

When selecting jobs to analyze, one of the primary jobs to select would 
be the jobs with the highest accident rates. 

Job satisfaction surveys determine the employees’ feelings about other 
departments, what parts of their jobs their feelings are focused on and 
areas of interpersonal difficulties. 

14) We selected answer D because: 

The preferred angle for fixed ladders is 75 to 90 degrees. The preferred 
angle for fixed industrial stairs is 30 to 35 degrees and 15 degrees is the 
preferred angle for ramps or inclines. 

15) We selected answer B because: 

The attractive nuisance or attractive allurement doctrine pertains to the 
"reasonable care" that a possessor of land owes to children. In general, the 
doctrine requires that one provide an extra measure of protection for 
children, even trespassing children. 'I’he concept embraces the notion of a 
tangible and visible "thing" that is both attractive (alluring) to the public and 
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also potentially harmful The doctrine of attractive nuisance has often been 
applied where small children have drowned in pits, ponds, swimming pools, 
etc. It also applies to unguarded or unsecured equipment or machinery. 

16) We selected answer B because: 

Priori probabilities are those that can be specified by the obvious and 
evident nature of the events from which they emerge. For example, the 
chance of getting a seven from a single roll of the dice. Posteriori 
probability is developed by conducting an experiment and observing the 
outcome. For example, the failure of an electronic component over time. 

17) We selected answer D because: 

For components in series the total failure rate is the sum of the individual 
components failure rate. 

0.005 + 0.005 + 0.005 + 0.005 = 0.02 

18) We selected answer C because: 

There have been extensive studies of the toxic effects of the halogenated fire 
suppression agents and the effects of direct exposure. However, this 
question deals with the decomposition products of Halon 1211 which 
include Hydrogen Fluoride (HF) and Hydrogen Bromide (HBr), free 
bromide (BR 2 ), Hydrogen Chloride (HCl) and free chlorine (CI 2 ), of these 
only HF was listed as a possible answer. Replacement agents for a Halon 
system should have the characteristics of a clean system, that is they 
vaporize readily and leave no residue. 

19) We selected answer B because: 

Acetylene is a non-poisonous and mildly anesthetic gas. It is very flammable 
and forms explosive mixtures with air or oxygen. Under certain conditions 
it will react with copper, silver or mercury to produce acetylides, which, 
when subjected to impact, friction or temperature will decompose violently. 
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20) We selected answer A because: 

2.7 drownings per 100,000 = 6.75 
drownings per 250,000 population, 
and the value of “t” is 1, therefore: 





= 0.02667 


P(o.i. 2 ) = 0.00117 + 0.0079 + 0.02667 = 0.0357 


21) We selected answer C because: ^ -0357 0.964 

According to the OSEA policy for determining who gets cited, there ai'e 
three classifications. 

• The employer who actually creates the hazard "CREATING EMPLOYER" 

• The employer who is responsible, by contract or through actual practice, for 
safety and health conditions on the worksite; ie, the employer who has the 
authority for ensuring that the hazardous condition is corrected 
"CONTROLLING EMPLOYER" 

• The employer who has the responsibility for actually correcting the hazard 
"CORRECTING EMPLOYER" 

It must be shown that each employer to be cited has knowledge of the 
hazardous condition or could have had such knowledge with the exercise of 
reasonable diligence. In the case cited the sub-contractor would be 
considered the "creating employer" and the general contractor would be the 
"controlling employer". In practice it is difficult not to be cited as the 
controlling employer if you are a general contractor. You must show a 
defense that satisfies all of the following: 

• You did not create the hazard 

• You did not have the responsibility or the authority to have the hazard corrected 

• You did not have the ability to coixect or remove the hazard 

• You can demonstrate that the correcting employers, as appropriate, have been 
specifically notified of the hazards to which his/her employees are exposed 

• You have instructed your employees to recognize the hazard and informed them how 
to avoid the dangers associated with it, when the hazard was known, or with the exercise 
of reasonable diligence could have been known 

It would appear that in this case both the general contractor and the sub¬ 
contractor would receive a citation. 
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22) We selected answer B because: 

Per the NSC Accident Prevention Manual, Adininistj^ation & Programs, the 
rotary control knob is the best choice from those listed. The other three 
choices would be better suited for 2-position switches or quick adjustments. 
The toggle switch would be used for a discrete operation. A review of the 
control devices may be in order if you do not know the different devices and 
their applications. 

23) We selected answer C because: 

The question describes a flat bottom and flat top tank indicating that this 
tank is not designed to hold pressure. Therefore, siphon action would prove 
the safest method of purging or draining the tank. 

24) We selected answer A because: 

Sodium Hydroxide and its concentrated solutions corrode aluminum very 
rapidly as well as lead and zinc. 

25) We selected answer B because: 

The Ames Test does not measure carcinogenicity directly. It does however 
measure mutagenicity of a chemical. It is a widely accepted fact that almost 
all known mutagens are eventually found to be carcinogens. 


26) We selected answer D because: 

If explosive meter or combustible gas indicator is of the hot wire type it 
causes an oxidation to take place, determines the deviation, and indicates a 
measurement based on the heat released. 

27) We selected answer C because: 

Q-Fever is a rickettsial organism that infects meat and livestock handlers. ■ 
Similar to tick fever, Byssinosis is contracted by those exposed to large 
concentrations of cotton or flax dust. Neuropathy is a nonspecific 
disturbance to the central nervous system. Photophobia is a condition where 
light causes pain in the eyes. 
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28) We selected answer B because: 

All of the processes listed are used in air cleaning of gases and vapors. 
However the method cited is that of ABSORPTION. Answer "B". 

Adsorption involves an action that takes place at the surface of the adsorbent 
material where gas and solid make contact. The most widely used adsorbent 
for cleaning air is activated carbon, which most often is placed in canisters, 
perforated cans or trays. Activated carbon has the ability to adsorb gases 
and vapors up to about 60% of its own weight. If the carbon is then heated 
the captured material can then be reclaimed, making it an attractive and cost 
effective process. Combustion is a process used for removal of gas or vapor 
if it can be oxidized to a harmless or odor free state. Many times this takes 
the form of a direct-flame afterburner. Catalysts are also used to great effect 
in paint disposal, animal fats, plastics etc. Condensation is the process of 
lowering the temperature of the incoming air to change the vapor to a liquid 
state. The process uses various chillers, condensers or refrigeration units to 
lower the temperature of the vapor. 

29) We selected answer C because: 

Below 20 Hz is sub-audible, above 20,000 is ultrasonic. The average 
measured hearing range of an unimpaired person is 20-20,000 Hz. 

30) We selected answer B because: 

The industrial disease usually associated with wool textiles is anthrax. It was 
at one time a great danger, particularly to wool sorters, but has been almost 
completely controlled in the wool textile industry by: 

• Improvements in production methods in exporting countries where anthrax is 
endemic. 

• Disinfection of materials liable to be carrying anthrax spores. 

• Improvements in handling the possibly infected material under exhaust ventilation 
in the preparatory process. 

• Installation of washing facilities, use of personal protective equipment and the 
instruction of workers. 

Byssinosis is contacted by those exposed to large concentrations of cotton 
or flax dust. Q-Fever is a rickettsial organism that infects meat and 
livestock handlers, it is similar to tick fever. Brucellosis is an infection 
caused by drinking unpasteurized milk from cows with Bang's disease. 
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31) We selected answer C because: 

Bioaccumulation refers to the movement and magnification of trace metals 
in the food chain. 


32) We selected answer B because: 

According to Raonhs T,aw, if a non-volatile solute is added to a volatile 
solvent, the vapor pressure is lowered and the boiling point is increased. 
Raoult’s Law states "The vapor pressure of a volatile solvent in a dilute 
solution is proportional to its mole fraction". Which, of course, means the 
addition of anon-volatile solute to a volatile solvent will raise its boiling 
point by an amount, which is proportional to the number of moles of solute 
added. Likewise, the addition of a non-volatile solute to a volatile solvent 
will lower its vapor pressure by an amount, which is proportional to the 
number of moles of solute added. 

33) We selected answer A because: 

Pure chance will occasionally give test results, which cause us to reject or 
accept a hypothesis when we should not have. This error factor is called a 
confidence factor. It does not mean that we will be wrong or right 95% of 
the time, it simply means there is a 5% possibility of error due to pure 
chance. For example, if a hypothesis test rejected at the 5% significance 
level, we would be 95% confident in the results of the test. There would still 
remain however, a 5% chance that we could be making a Type I error 
(rejecting a fair value). If answer D said, it had a chance of being right 19 
times out of 20, it would be a valid answer. 

34) We selected answer A because: 

Perchloric acid is a very strong oxidizing agent which can cause fire and 
explosion hazards. The acid is not volatile until evaporated to an anhydrous 
state. If evaporation is conducted under a hood equipped with a water-fall, 
the fire and explosion hazard are negated. 
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35) We selected answer C because: 

There a generally four purposes of warning labels: 

• To infonn the users of a hazard or danger of which they may not be aware, which 
is inherent in the use or reasonably foreseeable misuse of the product 

• To provide users willi information regarding the likelihood or severity of iryury 
from the use or reasonably foreseftolile luisu.st-; (if ihc, jiriwliir.i (i.c. inform the user 
the proper way to use the product) 

• To remind users of a danger at the time and place where the danger is most likely 
to be encountered 

• To inform users or potential users how to reduce the likelihood and or severity of 
injury 

Although there are many legal reasons for providing adequate warning 
labels on products, advise on legal recourse is not at the present time one of 
them. According to CPSC, a private labeler must include the identification 
of the private labeler, the identification of the manufacturer and a statement 
of compliance of the product with all applicable standards. Legally, the 
burden is upon the manufacturer to provide the warning. 

36) We selected answer A because: 

Consideration involves the transfer of something of value, which can be 
money or other items on which a value can be placed by competent 
authority. 


37) We selected answer D because: 

The mobile monthly crane inspection would normally check the condition of 
all wire ropes (standing and running) as well as the reeving of load blocks. 
There is no magnetite switch installed on mobile cranes. 

Note: Magnetite (which has nothing to do with this question) is a black iron 
oxide used as a high density stemming material and as an aggregate in 
specialized concrete work. It is very heavy with a specific gravity of 5.1. 

38) We selected answer D because: 

OSHA 1910.1001(b) states "PACM means presumed asbestos containing 
material. Presumed asbestos containing material means thermal system 
insulation and surfacing material found in buildings constructed no later than 
1980. ACM (asbestos containing material) means any material containing 
more than 1 % asbestos. 
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39) We selected answer D because: 

According to Authors Robert Kaplan and David Norton, the Balanced 
Scorecard approach can be used to achieve safety and health performance 
excellence. The book The Balanced Scorecard: Translating Strategy Into 
Action, was an early outline on how applying both leading and lagging 
indicators could be significant in achieving management goals. Many 
companies have adopted a version of the balanced scorecard or a comparable 
system, and that has brought some SH&E professionals into the process. 

The name of the process itself reflects, among other things, the need for a 
balance between the use of lagging and leading indicators. In the balanced 
scorecard approach, a business unit’s mission and strategy are translated into 
tangible, measureable objectives. A balance is to be maintained between the 
outcome measures, the results from past efforts (the lagging indicators) and 
the measures that drive future performance (the leading indicators.) 
Operational processes are selected for emphasis “that are most critical for 
achieving breakthrough performance” For the practice of safety, this implies 
that the critical processes can be, and have been, identified and that 
statistical indicators for breakthrough performance can be developed. This 
idea, focusing on the processes most critical with respect to hazards and the 
risks that derive from them, would enhance the effectiveness of a safety 
management system. 


40) We selected answer B because: 

Reference 49 CFR 392.5 Alcohol prohibition: 

(a) No driver shall- 

(1) Use alcohol, as defined in 382.107 of this subchapter, or be under the 
influence of alcohol, withm 4 hours before going on duty or operating, or having 
physical control of, a commercial motor vehicle; or 

(2) Use alcohol, be under the influence of alcohol, or have any measured 
alcohol concentration or detected presence of alcohol, while on duty, or 
operating, or in physical control of a commercial motor vehicle; or 

(3) Be on duty or operate a commercial motor vehicle while the driver 
possesses an alcoholic beverage. However, this does not apply to possession of 
alcohol, which is manifested and transported as part of a shipment. 

(b) No motor carrier shall require or permit a driver to- 

(1) Violate any provision of paragraph (a) of this section; or (2) Be on duty 
or operate a commercial motor vehicle if, by the driver's general appearance or 
conduct or by other substantiating evidence, the driver appears to have used 
alcohol within the preceding four hours. 
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(c) Any driver who is found to be in violation of the provisions of paragraph (a) or (b) of 
this section shall be placed out-of-service immediately for a period of 24 hours. 

(1) The 24-hour out-of-service period will commence upon issuance of an 
out-of-service order. 

(2) No driver shall violate the terms of an out-of-service order issued under 
this section. 

(d) Any driver who is issued an out-of-service order under this section shall: 

(1) Report such issuance to his/lier employer within 24 hours; and (2) 
Report such issuance to a State official, designated by the State, which issued 
his/her driver's license, within 30 days unless the driver chooses to request a 
review of the order. In this case, the driver shall report the order to the State 
official within 30 days of an affirmation of the order by either the Regional 
Director of Motor Carrier Safety for the Region or the Associate Administrator. 

(e) Any driver who is subject to an out-of-service order under this section may petition for 
review of that order by submitting a petition for review in writing within 10 days of the 
issuance of the order to the Regional Director of Motor Carrier Safety for the Region 
in which the order was issued. The Regional Director may affirm or reverse the order. 
Any driver adversely affected by such order of the Regional Director may petition the 
Associate Administrator for review in accordance with 49 CFR 386.13. 

41) We selected answer A because: 

Selection A, "activities involving the removal of TSI and surfacing ACM 
and PACM", is the definition of Class I asbestos work. 

Selection B, "activities involving the removal of ACM which is not thermal 
system insulation or surfacing material, including the removal of 
asbestos- containing wallboard, floor tile and sheeting, roofing and siding 
shingles, and construction mastics", is the definition of Class II asbestos 
work. Selection C, "repair and maintenance operations, where "ACM", 
including TSI and surfacing ACM and PACM, is likely to be disturbed" is 
the definition of Class III asbestos work. Selection D, "maintenance and 
custodial activities during which employees contact but do not disturb ACM 
or PACM and activities to clean up dust, waste and debris resulting from 
asbestos work", is the definition of Class IV asbestos work. 


42) We selected answer C because: 

DOT regulations (Federal Motor Carrier Safety Administration (FMCSA)) 
contained in 49 CFR Part 382.305 require annual random testing of at least 
50% of the company's entire fleet for random controlled substances. 
Additionally, drivers should be randomly tested prior to the start of safety 
sensitive tasks. The minimum annual percentage rate for random alcohol . 
testing is 10%. Other organizations, such as FTA, PllMSA and FA A only 
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require 25% of the subject population to be tested for random controlled 
substances. 


43) We selected answer A because: 

Using Avogadro's number of 6.024 x 10^^ atoms per gr-mole. The GMW or 
GAW (Gram Atomic Weight) of silver is 108 grams, then: 

1 drop 6.024 x 10^^ atoms 1 mole ^ 454 grams 
2x10^^ atoms 1 mole 108 grams 1 lb 


2.73x10 . _13 , lu r" •! 

=-:r- = 1.266x10 drops per lb of silver 

2 . 16 x 10 ^^ 

44) We selected answer B because: 

Selection "B" is the best choice. Universal Precautions is OSHA's required 
method of control to protect employees from exposure to all human blood 
and OPIM (defined below). The term "Universal Precautions," refers to a 
concept of bloodborne disease control, which requires that all human blood 
and certain human body fluids are treated as if known to be infectious for 
HIV, HBV, and other bloodborne pathogens. Selection "D" is more 
descriptive of the concept of Body Substance Isolation (BSI), which is an 
allowed control method and defines all body fluids and substances as 
infectious. OPIM is defined as the following human body fluids; saliva in 
dental procedures, semen, vaginal secretions, cerebrospinal, synovial, 
pleural pericardial, peritoneal, and amniotic fluids; body fluids visibly 
contaminated with blood along with all body fluid in situations where it is 
difficult or impossible to differentiate between body fluids; unfixed human 
tissues or organs (other than intact skin); HIV-containing cell or tissue 
cultures, organ cultures, and HIV- or HBV-containing culture media or other 
solutions; and blood, organs, or other tissues from experimental animals 
infected with HIV or HBV. 
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45) We selected answer D because: 

2A1 + 3 H 2 SO 4 = A12(S04)3 + 3H2 The balanced chemical equation given in 
the question shows that two moles of Aluminum are dissolved by three 
moles of sulfuric acid. The ratio of A1 to H2S04 is 2:3, therefore 100 moles 
of Aluminum would be dissolved by 150 moles of acid. 

46) We selected answer D because: 

Failure Modes and Effects Analysis (FMEA) is a technique in which the 
analyst identifies each and every component, investigates the ways each 
component could possibly fail, and then lists all possible results. The results 
are usually put on a form that looks much like an accounting form. 


47) We selected answer D because: 

All of the methods listed will provide adequate corrosion protection except 
for the monitoring wells, which have little to do with the formation of 
corrosion. 

48) We selected answer A because: 

Storage in inside storage rooms must comply with NFPA 30 which requires 
that every inside storage room be equipped with one clear aisle at least three 
feet wide. 

49) We selected answer C because: 


P.xV, 

P2XV2 


T, 

T 2 

T, T 2 

19.7 

P 2 

p _ 19.7x600 

492 ~ 

600 

492 


50) We selected answer C because: 

150 feet times 0.433 pounds per square inch per foot of elevation = 65 
pounds per square inch. 
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51) We selected answer D because: 

NFPA 30 specifies that underground storage tanks should be placed not less 
than 1 foot from existing building foundations. However, the distance from 
property lines on which you may build is three feet. The intent here is to 
insure that the loads carried by frihire fmindation or supports will not 
(rnnsfor to tlic tank. Tlie three feet only applies to Class I liquids. For tanks 
holding Class 11 and HI liquids the tanks can be built within one foot from 
property lines. 

52) We selected answer C because: 


53) We selected answer A because: 

Sy = Delay Time x Reaction Distance x Safety Factor 

S„ = 0.85 X 0.25 ft/sec X 7 

S„ = 1.49ft 


Q2_ (S-R2) 
Q, (S-R,) 


0.54 


0.54 


0.54 


Q2 “ Qi 


(S-R 2 )' 

(S-Ri 


0.54 


(69-20) 

Q, = 2500x 

( 69 - 44 )°'' 


Q2 = 2500x1.438 
Q 2 = 3,595 gpm 
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54) We selected answer B because: 

This question leaves a lot to be 
desired because it does not give us 
nearly enough info on the use of the 
truss. However, assuming the 
question is really asking which 
members are in tension, we can use 
this illustration of the forces in a 
stable structure that is symmetrically 
loaded. Caution: External forces 
such as wind can change the 

loading. The key here is when you turn the truss upside down, what was in 
compression is now in tension and what was in tension is now in 
compression. 



55) We selected answer C because: 


This illustration, depicts a 
perfectly stable structure that is 
symmetrically loaded and shows 
the forces involved. 


T C T C T C T 


) 


56) We selected answer D because: 

If you continue the process of resolving the truss member forces, section by 
section, you end up with the solution shown here. Since this truss is equally 
loaded the forces are symmetrical, branching from the center. However, if 
one were to look at only numerical values, without regard to compression or 
tension, members AC and GH have the same value. 
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57) We selected answer B because 

Step 1: Convert the 60 a day to cfm so that the output of the general 
dilution formula will be in the proper units. That is, units that agree with the 
answers. 

60ft^ Iday Ihr 

-X--;— 

Iday 24hrs 60min 


60 

24x60 


0.0412 cfin 


Step 2: Apply general dilution formula and solve. Note that the room size 
is not used in the equation. 



and 


r-ItX 

10 ' 


Q 


G 

TLV 


xlO' 


Q 


120 


Q = 0.0003475x10' 


Q = 347.5 cfm 
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58) We selected answer D because: 

Step 1: Draw and label the existing tanks, show dimensions and 
limitations. For example, it is obvious for this illustration that the minimum 
width of the diking must be 83 meters or greater to comply with regulatory 
requirements. Additionally, it should be noted that the capacity of the dike 
will have to be reduced by the area occupied by the small tank, since that 
space will not be available to contain fuel from the large tank. 

Step 2: Calculate capacity of large tank and multiply by 110% to establish 
the total volume of fuel to be contamed by the dike. 

_ 7t d^ X h 
" 4 


V = 


TTX (40)^x 13 

4 


= 16,336 m^ 


V,= 16,336x1.1 = 17,970 m^ 

Step 3: Determine the area occupied by the smaller tank since that space is 
not usable and must be subtracted from the space available for containment. 



^^^ 71x(12)^ 

4 


113m^ 


Step 4; Evaluate the options provided by the answers. Select one and 
calculate the capacity to see if it will contain 110% of the volume of the big 
tank. We initially selected answer "C" because it was the biggest area that 
met the requirements. Selection "A" was obviously too small. Selection "B" 
was not wide enough to meet the requirements. 
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Step 5: Compute the area provided by the dimensions of option "C" 

A = LxW 


A = 120 X 87 = 10,440 m^ 

Step 6: Subtract the area of the smaller tank since it occupies space that 
cannot be used to contain fuel from the larger tank 

10,440 

-113 

10,327 m" 

Step 7: Multiply by the height of the dike to arrive at a total volume. This 
volume is too small to hold 110% of the big tank computed in step 2, which 
was 17,970 m^ 

V = AxH 


V = 10,440 m^x 1.5 m 

V = 15,660 in' 

Step 8: Compute the area provided by the dimensions of option "D" 

A = LxW - 

A = 120x85 = 10,200 m' 

Step 9: Subtract the area of the smaller tank since it occupies space that 
cannot be used to contain fuel from the larger tank 

10,200 

-113 

10,087 
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Step 10; Multiply by the height of the dike to arrive at a total volume. This 
volume is large enough to hold 110% of the big tank computed in step 2, 
which was 17,970 m^. 

V = AxH 

V = 10,087 X1.8 m 

V = 18,157m^ 

Note: These questions are pretty straight forward, however they do 

consume a lot of time and offer a lot of chances for error. You may want to 
consider passing this one by the first time through the test and coming back 
to it. 

59) We selected answer B because: 

7t d^ xh 
" 4 


V = 


;tx(40)^xl3 


= 16,336 


1.06 qt Igal 1000 Itr 

- — X —ZL__ 

lltr 4qt Im^ 


= 265 gal/m^ 


16,333 X 265 gal per cubic meter = 4,002,320 gallons 
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60) We selected answer B because: 

TT xh 


V 


7rx(12) x4.5 

4 


V = 508.9 m' 


61) We selected answer B because: 

Step 1: Solve for maximum bending moment in in-lbs 


M = 


PI X 12 


M = 


775 X 8 X 12 


74 400 

M = 7^’-- = 18,600 inch-lbs 
4 

Step 2: Calculate section modulus using 1,100 psi lumber 

s = M 

Fb 


S = 


18,600 

1,100 


S = 16.9 
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Step 3. From the table, select the smallest section modulus that is greater 
than 16 Q 


Properties of Structural Lumber -1,1( 

}0 Pounds Fiber Stress 

Nominal Size 

Dressed size 

Area of Section 

Section modulus 

.10x3 

9Y4 X 214 

23.125 

9.635 

10x4 

9Y4 X 314 

32375 

"18.88^4-, 

12x3 

1114x214 

28.125 

11.719 

12 X 4 

1114 X 314 

39.375 

22.969 


62) We selected answer A because: 

Step 1: Convert the 15 ft^ per pint to cfm and apply safety factor 

X 5(SF) 


4 pints 15 ft^ 
cfm=— - - X 


60 min 
cfm = 5 


1 pint 


Step 2: Apply general dilution formula and solve. Note that the room size 
is not used in the equation, because we are not concerned in how long it 
takes to get to LEL. 



C = 


LEL 

100 


Q = 


G 

LEL 


X 100 


Q = 


_5_ 

L2 


X 100 


Q = 417 cfm 
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Step 3: Sum the moments around point A, we solve for Rb 

(4x22,000)-(RbX15)-0 


Rb 


88,000 

15 


Re= 5,867 Ibst 


63) We selected answer B because: 

The cost benefit will be the total annual savings. To calculate the yearly 
savings, subtract the new maintenance cost from the safety-related losses to 
get the annual savings (25,000 - 500 = 24,500) and then calculate the annual 
cost of the equipment. Finally subtract the yearly savings from the annual 
cost to yield the answer. 

i = .05 n = 10 P = $100,000 A = ? 


A = P 


i(l + i)” 
(l + i)"-l 


A = 100,000 X 


05x(l + .05y° 
1 . 05'"-1 


$24,500-$12,950 = $l 1,550 


$12,950 


64) We selected answer B because: 

The maximum acceptable investment is calculated by taking the annual 
savings ($24,500) and converting it to a present value. 


i = .05 n = 10 A = $24,500 P = ? 


P = A 


(l + i)"-l 

i(l + ir 


P = 24,500 X 


(l + .Q5y"-l 
.05x(l.+05'°) 


$189,183 
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65) We selected answer D because: 

Alpha radiation is a non-penetrating form of radiation. Alpha ooimot be 
detected by the film badge, which requires penetration of the surface 
covering the film before a measure can be made. A pocket dosimeter 
measures a person’s accumulated radiation dose and is considered the best 
device for this purpose. A pocket dosimeter is frequently used in 
conjunction with a film badge. 

66) We selected answer B because: 

The preferred decontamination agent for spills of HrV infected blood is a 
commercial germicide. 

67) We selected answer C because: 

Raynaud's syndrome (White finger or Dead fingers) is a segmental vibration 
disorder. It occurs in the fingers of the hand used to hold or guide a vibrating 
tool. The hand used to hold the tool experiences a reduced blood circulation 
and when combined with cold causes the fingers to become white. Generally 
the vibrations that cause Raynaud's phenomenon are in the 40 to 125 cycle 
per second range. Wliole body vibration approaches resonance in a seated 
human in the 3 to 15 cycles per second range. Symptoms include those listed 
in the question as well as increased electrical activity of the brain. 


68) We selected answer C because: 

If a tagout system is used it must provide full employee protection. This 
means that the employer must demonstrate that the tagout system will 
provide a level of safety equivalent to that obtained by using a lockout 
program. Generally this means the removal of an actuating device ie; the 
handle on a valve, the removal of a fuse or circuit switch etc. 

69) We selected answer B because: 

According to NFPA 850, "Fire Protection for Electric Power Generating 
Plants", 1992, Fire protection water supply mains and hydrants should be 
permanently installed during the early stages of construction. If this is not 
possible, temporary systems should be installed, tested and maintained at a 
high state of reliability. 
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70) We selected answer A because: 

Pesticide applicators and mixers, loaders and others working with 
concentrated pesticides who are exposed to diluted pesticides for many 
hours should be particularly aware of the dangers of organophosphate and 
carbamate pesticides and cholinesterase inhibitors. Cholinesterase is an 
enzyme in the blood. Tt affects the red blood cells and plasma ChE levels. 
Organophosphate and carbamate pesticides affect this enzyme and cause 
lower red blood cell and plasma ChE levels. Affected individuals may 
exhibit pesticide poisoning symptoms such as fatigue, listlessness, and 
headaches. Severe exposures can result in death. Users of these pesticides 
should be in a cholinesterase testing program. 


71) We selected answer B because: 


Classification 

Energy Expended 
(kcal/min) 

Heart Rate 
(beats/min) 

Light work 

2.5 

90 or less 

Medium work 

5 

100 

Heavy work 

7.5 

120 

Very heavy work 

10 

140 

Extremely heavy work 

15 

160 or more 


According to the table, 300 kcal/hour (5 kcal/min) 


would be considered medium work. 


72) We selected answer C because: 

RWL = LCxHMxVMxDMxAMxFM x CM 

RWL(kg) = 23(f)(l-.003|V-75|) (.82 + ^) (1-0.0032 xA) (FM) (CM) 
RWL(kg) = 23 (§) (1 - .003 x 45) (.82 + ) (l - 0.0032 x 25) x (1) x (0.95) 


RWL(kg) = 23 X 0.417 X 0.865 x 0.895 x 0.92 x 1 x 0.95 


RWL(kg) = 6.49 kg 

73) We selected answer A because: 

The battery charging room should be provided with adequate ventilation, an 
eye wash station and be separated from other operations by a one hour fire 
wall. 
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74) We selected answer B because: 

10 mg/m 

%8iO, + 2 


2 + 2 


4 


2.5mg/m^ 


75) We selected answer D because: 

The activity after three years will be 12.5% of the initial activity. After 4 
years the activity will be 6.25% of the initial activity. Five years will see the 
activity down to 3.13% of the initial. 


76) We selected answer D because: 


12.5 

50 

200 

500 

100 

200 


= 0.25 
= 0.4 
= 0.5 


1.15 

(I.15x4)+(0x4) 

8 
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77) We selected answer C because: 

fixV,^ P,xV3 
T, T, 

150 _ V, 

580 ~ 460 


V,=i^^^ = 118.97 
' 580 


78) We selected answer B because: 

AVhen trying to evaluate the impact of high noise 
levels on the human ear it is very difficult to 
determine the effectiveness of hearing 
protectors. Hearing protectors are evaluated 
under laboratory conditions specified by ANSI 
Z24.22 and ANSI S3.19. However, in field 
conditions the Noise Reduction Rating (NRR) 
given hearing protectors often is provided a 
safety factor of 2 or reduced by 50%. This is 
necessary because field conditions never equal 
laboratory conditions. Additionally, when two 
noise reduction devices are properly worn an 
additional 5 dB (doubling) of protection is 
provided. After the field attenuation is 
calculated it is subtracted from the 8 hour TWA 
value to obtain the protected TWA (sound level 
reaching the cochlea). 


NRR - 7 ,^ 

A, = -^ + 5 
29 - 7 


Af — ■ 


Af = 11 + 5 


Af = 16 


Protected TWA = TWAg - A 
Protected TWA = 110-16 


Protected TWA = 94 dBA 


The base line for the exam is the Federal OSHA standard of 90 dBA and 85 
dBA if the individual has had a threshold shift. 
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79) We selected answer D because: 

Small spills of mercury can be cleaned up using calcium polysulfide with 
excess sulfur by sprinkling the powder into cracks or unaccessible sites. The 
power will combine with the mercury and can then be removed by vacuum 
or other methods. Mercury is reactive with ammonia and nitric acid. 


80) We selected answer C because: 

According to OSEA a minimum of 19.5% oxygen content is required before 
entry into a confined space is allowed without the use of supplied air. 


81) We selected answer A because: 


Step 1: 


Select formula for sources and solve. 


10 X logjg 


w 

-Wo_ 


=10 X log 


L^=-7dB 

Step 2: Add result to initial reading. 


dB = 97 + -7 
dB = 90 
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82) We selected answer A because: 

OSHA 1926, Subpart P, Appendix B requires an excavation in Type A soil 
that is open less than 24 hours and is 12 feet or less in depth to have a 
maximum allowable slope of Vail or about 63°. 

1926 Subpart P App A 

"Type A" means cohesive soils with an unconfined, compressive strength of 1.5 ton per square foot (ts:0 
(144 kPa) or greater. 

"Type B" means cohesive soil with an unconfined compressive strength greater than 0.5 tsf (48 kPa) but 
less than 1.5 tsf (144 kPa) 

"Type C" means cohesive soil with an unconfined compressive strength of 0.5 tsf (48 kPa) or less. 

OSHA "1926 Subpart P App B, Paragraph 13” 

TABLE B-1 

MAXIMUM ALLOWABLE SLOPES 


SOIL OR ROCK TYPE 

MAXIMUM ALLOWABLE SLOPES (H:V)(1) FOR 
EXCAVATIONS LESS THAN 20 FEET DEEP 

STABLE ROCK 

VERTICAL (90 Deg.) 

TYPE A (2) /■ 

3/4:1 (53 Deg.) 

TYPEB 

1:1 (45 Deg.) 

TYPEC 

1 1/2:1 (34 Deg.) 


Footnote(l) Numbers shown in parentheses next to maximum allowable slopes are angles expressed in 
degrees from the horizontal. Angles have been rounded off. 

1926 Subpart P App B, Paragraph 14 

Footnote(2) A short-term maximum allowable slope of 1/2H:1 V (63 degrees) is allowed in excavations in 
Type A soil that are 12 feet (3.67 m) or less in depth. Short-term maximum allowable slopes for 
excavations greater than 12 feet (3.67 m) in depth shall be 3/4H:l V (53 degrees). 


83) We selected answer A because 

Leading indicators (such as risk assessments) provide data on how well the 
loss control system is expected to perform in the future. In this particular 
case, there is evidence that when a lower fraction of operational personnel 
have been trained, the company's loss control performance decreases. 

84) We selected answer C because: 

Tan' (tV) = 33.6 degrees 

OSHA 1926, Subpart P, Appendix B requires an excavation in Type C 
soil that is 20 feet or less in depth to have a maximum allowable slope of 
1*A:1. 
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85) We selected answer D because: 

The simplest measuring device is the handheld sound level meter. If noise 
levels are fairly constant throughout the day. Sound level meters are 
acceptable for assessing a workshop where employees spend most of their 
time m a fixed location next to a changing noise source(s). But tor workers 
who are mobile, a personal noise dosimeter, that can follow workers where 
they go is preferred. If the noise is too variable to follow with a sound level 
meter, one could use an integrating meter. This meter can integrate, or 
average, the changing noise levels over a period of time to produce a time 
average noise level. Time averaging is the way the instrument makes its 
eyeball average reading except that it does so scientifically using a set of 
rules defined in the standards so that it is repeatable under many different 
circumstances 


86 ) 


We selected answer B because: 

Step 1: Determine dose for 8 hour exposure 


Step 2: Compute TWA 


TWA = 90+ 16.61 X LOG 


D% 

100 


Il = Il 
Di D2 


D2 = ^ 
Ti 


TWA = 90+ 16.61 X LOG 


147.4 

100 


TWA = 90 + 16.61 X 0.1685 = 92.8 


D2 = - 


89x8 
50 


60 


712 

4.83 


= 147.4 


87) We selected answer B because: 

According to 29CFR1910.184, natural and synthetic fiber rope slings shall 
be removed from service if any of the following conditions are present: 

• abnormal wear 

• powdered fiber between strands 

• broken or cut fibers 

• variations in the size or roundness of strands 

• discoloration or rotting 

• distortion of hardware in the sling 
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88) We selected answer C because: 

1910.95 (m)(3)(ii) Audiometric test records shall be retained for duration of 
the affected employee’s employment 

89) Answer A is correct because: 

i=.10-4 = .025 n = 5 x 4 = 20 F = $150,000 A = ? 




Key strokes for the TI-30X IIS 
150 000 X .025 / (1.025^20 - 1) = 5,872 
Keystrokes for the HPIOBII 

1. 150000 (FV KEY) 

2. 2.5(I/YRKEY) 

3. 20 (NKEY) 

4. (PMT KEY) for the answer 

To solve the next two problems, compare the costs related to each option based 
on "common ground". Relate everything to a present value. 

90) Answer C is correct because: 

This is the definition of the Pareto Principle, sometimes referred to as the 80-20 
rule that indicates that 80% of problems come from 20% of the operations. It is 
also true that 20% of corrective actions and risk reduction actions can mitigate 
80% of the risk, when the risk is identified. 
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91) Answer B is correct because: 

The National Institute of Occupational Safety and Health (NIOSH) has 
developed a number of Recommended Expo- sure Limits (RELs), which are 
promulgated to guide OSHA in future rule making. Finally, the American 
ludusliial Hygiene Associalioii (AIHA) publishes voluntar}' guidelines called 
WEELs, “Workplace Exposure Evaluation Levels.” OSHA is very slow to 
adjust to new data and new views, and is subject to extreme political pressures. 
Thus, enforceable Permissible Exposure Limits (PELs), in particular, rarely 
change. Many responsible employers also follow the guidelines established by 
the American Conference of Governmental Industrial Hygienists called 
Threshold Limit Values®, (TLVs). These are updated yearly, and often 
provide more current values for controlling employee exposure. 

Lacking a PEL, REL, WEEL, or TLV®, some manufacturers or employers will 
develop their own recommended exposure limits, based on toxicity testing or 
their handling experience. 

Occupational exposure limits (OELs) for chemical compounds are defined 
against several different time bases. Most TLVs and PELs are defined as eight- 
hour time weighted average exposures. Many RELs are based on a 10-hour 
expo- sure period. Historically, the TLVs have also included Short Term 
Exposure Limits (STELs), which were a 15-minute average of exposure, 
but this concept has largely been dropped in recent years. Only a few 
compounds retain STEL limits. Another common limit is the “Ceiling” limit, 
abbreviated simply as “C,” which is a concentration of the chemical agent 
which is usually intended as an absolute limit, a value never to be 
exceeded even for a short time. 

92) We selected answer A because: 


Assigned Protection Factor (APF) means the workplace level of 
respiratory protection that a respirator or class of respirators is expected 
to provide to employees when the employer implements a continuing, 
effective respiratory protection program as specified by this section. 
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Type of Respirator 

Quarter 

mask 

Half 

mask 

FuU 

facepiece 

Helmet/Hood 

Loose-fitting 

facepiece 

1. Air-PurifyingRespirator 

5 

10 

50 

— 

— 

2. Powered Air-Purifying 

— 

50 

1,000 

25/1,000 

25 

Supplied-Air Respirator (SAR) 
or Akline Respirator 
• Demand mode 


10 

50 

— 25/1,000 

— 25 

• Continuous flow mode 

— 

50 

1,000 

— 

— 

• Pressure-demand or other 

— 

50 

1,000 



positive-pressure mode 






Self-Contained Breathing 
Apparatus (SCBA) 

• Demand mode 


10 

50 

50 


• Pressure-demand or other 

- . 

— 

10,000 

10,000 

— 

positive- pressure mode 






OSIiA 3352-02 2009 Assigned Protection Factors for the Revised Respiratory Protection Standard. 


93) We selected answer C because: 


The MUC for respirators is calculated by multiplying the APT for the respirator 
by the PEL. The MUC is the upper limit at which the class of respirator is 
expected to provide protection. 

The Protection Factor for a half-mask respirator from the chart is 10. 

MUC =TLVxAPF 

= 10 mg/m3 X 10 
= 100 mg/m3 

End-of-service-life indicator (ESLI) means a system that warns the respirator 
user of the approach of the end of adequate respiratory protection, for example, 
that the sorbent is approaching saturation or is no longer effective. 


94) We selected answer C because: 

Since canopies are above the worker the contaminant must travel very 
close to, and most of the time through, the worker's breathing zone. 
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95) We selected answer C because: 

Speech occurs in the 500-2000 hz range. To identify the noise levels in 
this frequency range requires an octave band analyzer. 

96) We selected answer C because: 

If the occurrence of the sound is greater than once per second the sound 
is considered to be continuous and should be measured as continuous 
sound. Ref OSHA 29 CFR 1910.95. 

97) Answer C is correct because: 

The sampling instrument is at or near its capabilities and its 
measurements are suspect at best. The device has detected some level of 
the contaminant, however using this information to perform any valid 
statistical analysis is not possible. The only real conclusion is that there 
is a presence of the contaminant and that it is at or below the detection 
limits of the device. 

98) Answer B is correct because 

According to numerous safety texts, a safety plan must have these basic 
elements: list of actions, implementation schedule and cost. 

99) Answer A is correct because: 

According to Grimaldi and Simonds in '''Safety Management, the basic 
principle of the modern method of estimating uninsured costs of work 
injuries and “accidents” includes lost time cases, doctor's cases, first-aid 
cases and no-injury accidents. 

100) Answer A is correct because: 

The TTzeory yf manager (according to McGregor's Theory) holds that 
people must be motivated to work by external reward and punishment 
because they are unmotivated toward work. 
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A Theory Y manager assumes all workers are basically interested and motivated 
to work and therefore have a reduced need for an external reward system. 
Management by objectives {MBO) is a process of joint objective setting 

'Theory X' 'TTieoryY' 




between a superior and subordinate. It is also known as management by results. 
The managers meet the following performance objectives; 

1. Target a key result to be accomplished 

2. Identify a date for achieving results 

3. Offer a realistic (measurable) and attainable challenge 

4. Are as specific and quantitative as possible 

A TQM manager manages with an organization-wide commitment to 
continuous work improvement, product quality and totally meeting customer 
needs, by applying them to all aspects of the operation. Under TQM an 
employee’s initiative to work safely is achieved by instilling a commitment 
to quality teamwork and continual improvement. These managers are of 
several types. The line manager is responsible for activities making direct 
contributions to the production of the organizations product. The staff 
manager has special technical expertise to advise and support the line 
manager. Function managers are responsible for a support area such as 
finance, marketing, personnel, etc. 

A Safety Professional can have line authority if he works under the plant 
manager in an operational extension (extended or extension) capacity. They 
should also be sensitive to changes in management styles and be able to 
characterize them, so that they can understand them and develop programs 
accordingly. 
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Self-Assessment 2 Questions 

1) In addition to the OSHA "Log of Occupational Injuries and Illnesses", 
what other records does OSHA require an employer to maintain? 

a. ) Workmen's compensation forms 

b. ) Insurance fonnc 

c. ) OSHA Form 301 or equivalent 

d. ) Accident rates 


2) Which of the following organizations is responsible for design of pressure 
vessels in the United States? 

a. ) ANSI 

b. ) ASME 

c. ) UL 

d. ) ASSE 

3) You are the Safety Director for a company that manufactures fiberglass 
reinforced plastic FRP fuel tanks. The company has factories that 
manufacture the components, and an installation group that installs them 
on the client’s property. Which of the following regulatory agencies would 


be most concerned with your operations? 

a.) 

EPA and TSCA 

b.) 

EPA and OSHA 

c.) 

OSHA and ASME 

d.) 

EPAandNFPA 


4) Which of the following agencies would have regulatory authority over a 
container of chemicals used in your plant without a proper label? 


a.) 

NRC 

b.) 

OSHA 

c.) 

DOT 

d.) 

PHC 
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Certified Safety Professional (CSP) Exam Study Workbook Volume H 

Which is the best overall technique for a manager to use to have good 
working relations among subordinate supervisors? 

a. ) Avoid showing partiality toward anyone subordinate 

supervisor. 

b. ) Ensure each subordinate supervisor understands his or her 

responsibilities and those of fellow subordinate supervisors. 

c. ) Conduct in service training programs for subordinate 
. supervisors who have difficulty working with others. 

d. ) Conduct an in-service training program in human relations for 

subordinate supervisors. 

6) Which of the following would be an example of "Dangerous 
Instrumentality"? 

a. ) Automobile 

b. ) Chainsaw 

c. ) Motorcycle 

d. ) Firearm 

7) A standard commercial liability insurance policy contains two integral 
components; a policy jacket and a coverage part. The coverage part 
contains a schedule of hazards, which lists the manual classifications of 
liability exposures, the rating basis, rates and the premiums. This coverage 
part also contains the insuring agreements, additional definitions, 
exclusions, and any other specific conditions of the coverage. All of the 
following coverage parts are valid and available to business firms except? 

a. ) CGL, OL&T 

b. ) CGL, APCL 

c. ) OCP, SL 

d. ) OCP, GL 
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8) Within the United States, breathing air in industrial applications is highly 
regulated and any compressed air or compressed nvygen n<!ed for 
respiration must meet certain minimum requirements. Who is the regulator 
that provides this oversight and what grade is required for use as breathing 
air? 

a. ) Industrial and Aviator Air Purity Code C-64, Grade 1 

b. ) Compressed Gas Association, Grade D 

c. ) Mine Safety & Health Association, Grade B 

d. ) National Institute of Occupational Safety & Health, Grade A 

9) Which of the following manufacturing production "lines" would be the 
most conducive to safe operations? 

a. ) Straight process line 

b. ) Product layout line 

c. ) Just in time assembly line 

d. ) Multiple product layout line 

10) Which of the following tenns completes this statement: Man can perform 
more complex operations than a machine because he is more? 

a. ) Accurate 

b. ) Intelligent 

c. ) Emotional 

d. ) Flexible 

11) An audit of safety and health program management has revealed that the 
program has failed to accomplish the stated objective of accident 
prevention. Accident rates are very poor as is morale and discipline. 
Supervisors openly defy management authority and varying standards 
exist throughout the company. Which of the following training solutions 
would you suggest? 

a. ) Over a 6 month period, train all workers in hazard recognition 

using outside consultants 

b. ) Immediately start behavior-based training for workers and 

supervisors using in-house management expertise 

c. ) Train all managers in hazard avoidance, recordkeeping and 

conflict resolution 

d. ) Principles of management training for all managers and 

supervisors 
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12) An employee is required to wear a hearing aid to operate a commercial 
motor vehicle. Under a special arrangement this driver will operate a 
delivery van that will ferry parts between several industrial areas, with 
each participating plant paying a share of the salary and expenses. Which 
of the following is true concerning this arrangement and driver? 

a. ) The driver is not covered by OSHA under this arrangement 

b. ) DOT will not allow a hearing impaired driver 

c. ) Passengers must not be carried in this vehicle 

d. ) DOT requires the driver wear a hearing aid and carry a spare 

battery 

13) The use of testing during safety training provides an opportunity to 
determine the effectiveness of the education effort. Before and after 
testing is often used as a measure of effectiveness. Which of the following 
techniques is true concerning the "before and after testing" method? 

a. ) Before and after tests should be identical 

b. ) Before and after tests should not be used 

c. ) Before and after tests should cover the same areas but the 

questions should be phrased differently 

d. ) Before and after tests should be very comprehensive. 

14) A maj or shortcoming of the behavioral approach to safety involves the lack 
of: 

a. ) Behavior based methods to involve management 

b. ) Employee involvement in the planning process 

c. ) Attention to design and engineering aspects of hazard 

prevention 

d. ) A feedback loop to report the status of safe and unsafe actions 

by observers 

15) Which of the following best describes a "builder’s risk" form of insurance 
coverage? 

a. ) A maritime policy for shipbuilders 

b. ) Coverage for property damage or injuries during construction 

c. ) Protection for the building or structure under construction as 

well as the construction machinery and equipment 

d. ) Protection for personnel only during construction of ocean 

going vessels 
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16) Which of the following terms best describes the M&C insurance coverage? 

a. ) Maintenance and Construction 

b. ) Major and Catastrophic 

c. ) Manufacturers and Contractors 

d. ) Minor and Corollary 

17) Financial reports indicate the strength and weakness of a company as well 

as provide an indication of the profit motive of the organization as a whole. 
The financial report is a tool frequently used by the management 
community, where it is analyzed by_and interpreted by_. 

a. ) Safety, Security 

b. ) Accounting, Finance 

c. ) Accountants, Management Executives 

d. ) Management Executives, Accountants 

18) Which of the following best describes the phrase "completed operations 
liability"? 

a. ) The liability of a contractor prior to the project, task or 

undertaking completion 

b. ) The liability of the contractor which remains after all of the 

work has been completed and abandoned 

c. ) The liability of the contractor will cease when the work is 

completed and accepted by the owner 

d. ) The liability of the contractor will cease when the work is 

completed and accepted by the owner only if the work has not 
been negligently performed and privity exists 


19) Which of the following cannot require the recall of a manufactured 


product? 


a.) 

State Judge 

b.) 

Federal Judge 

c.) 

NIOSH 

d.) 

CPSC 
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20) Which of the following correctly describes the workers’ rights concerning 
OSHA violations? 

a. ) Workers have no rights under OSHA 

b. ) Workers can appeal the abatement date of OSHA citations 

c. ) Workers have the right to appeal the citation penalty 

d. ) Workers have the right to negotiate the corrective actions 

recommended by the compliance officer 

21) The Classical Approach to Management and the Bureaucratic 
Management Model has all of the following key concepts except? 

a. ) Small span of control, heterogeneous assignment, centralized 

control. 

b. ) Organizational structure, hierarchy of authority, complete 

description of duties and responsibilities 

c. ) Open dynamic environment, group interaction, self-direction 

d. ) Stability and tenure, unity of command, subordination 

22) The Management Oversight and Risk Tree (MORT) methodology 
generally focuses on which of the following concerns? 

a. ) Assumed risks, and Hazard Evaluation 

b. ) Management Errors and Risk Evaluation 

c. ) Decision analysis and Assumed risks 

d. ) Oversights and omissions and Management system errors 

23) XYZ company is installing a new process that uses a chemical substance 
that was not previously used in the company. What should be the safety 
professional’s first action be to evaluate the health hazards associated with 
the chemical? 

a. ) Recommend the process area be ventilated 

b. ) Purchase PPE for all exposed employees 

c. ) Set up a monitoring protocol 

d. ) Check the SDS to determine the health hazards 
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24) What is the recommended technique for a mid-level manager to use to 
ensure good working relationships with their subordinate supervisors? 

a. ) Avoid treating one or more supervisors better that the rest 

b. ) Send all subordinate supervisors to human relations training 

c. ) Ensure each supervisor understands their responsibilities and 

the responsibilities of their fellow supervisors 

d. ) Send all suboidiiiute supeiviauia Lo iiiaitugctncul (raining 

25) A_is a graphic or tabular representation of the components of risk 

itself. For example, a frequency vs likelihood or a consequence vs 
severity. 

a. ) Risk matrix 

b. ) Loss scenario matrix 

c. ) Benefit-cost matrix 

d. ) Probability matrix 

26) During an audit, the auditor must demonstrate impartiality. What is the 
best method to demonstrate impartiality? 

a. ) By being certified 

b. ) Being totally familiar with the area being audited 

c. ) By not being responsible for the activity being audited 

d. ) By signing a document that they will not be partial during the 

audit 

27) When performing an audit of a company’s management system, using ISO 
14000 and OHSAS 18001 standards, what provides minimally acceptable 
verification that the company is reviewing new requirements for 
applicability to the organization? 

a. ) a six month old report from an outside auditor stating that the 

company is in compliance 

b. ) a memo for record with the review date and a statement that 

it does or does not apply 

c. ) a letter from the corporate attorney indicating that the 

company is in compliance with all requirements 

d. ) by having an OSHA inspection within the last year 
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28) 


When calculating the ventilation for a paint spray booth, you should reduce 
the concentration to 25 percent of the LFL. What is the minimum required 
air per liter for chemical X using the following properties? 


Chemical Properties 

LFL 

ULL 

SG 

MW 


2 . 1 % 

8 . 2 % 

0.622 

79 


Specific Volume (S V) 0.212 of vapor/liter of liquid “X” 


a. ) 4.0 m^/ltr 

b. ) 9.5 mVltr 

c. ) 39.5 mVltr 

d. ) 95 mVltr 


29) ISO 14001 is applicable to any organization that wishes to establish, 
implement, maintain and improve an environmental management system, 
to assure itself of conformity with its stated environmental policy, and to 
demonstrate conformity with ISO 14001 by all the following except: 

a. ) seeking by declaration that is conformance is adequate 

b. ) seeking confirmation of its conformance by parties having an 

interest in the organization, such as customers 

c. ) seeking confirmation of its self-declaration by a party 

external to the organization 

d. ) seeking certification/registration of its environmental 

management system by an external organization. 


3 0) OSHA, in the Process Safety Management of Highly Hazardous Materials 

requires employers to establish a compliance audit capability. The 
standard calls for employers to certify that they have evaluated compliance 
with process safety requirements at least every_years. 


a.) 

Two years 

b.) 

Three years 

c.) 

Four years 

d.) 

Five years 
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31) Which of the following is the most accurate concerning the listing of a 
material as a carcinogen on the Safety Data Sheet (SDS)? 

a. ) If there is a report anywhere listing the chemical as a 

carcinogen then it must be listed as a carcinogen on the SDS 

b. ) If the substance is identified as a lARC Group 3 or higher it 

must be listed on the SDS as a carcinogen 

c. ) If the substance is identitied on the Nalional Toxicology 

Program "Annual Report on Carcinogens" it must be listed on 

the SDS 

d. ) If the agent was listed in an in vitro study as a possible group 

4 carcinogen risk according to lARC 

32) Which of the following professionals is dedicated to the art and science of 
anticipation, recognition, evaluation and control of those environmental 
factors in the workplace that may cause sickness, impaired health and well¬ 
being.? 

a. ) Industrial Hygienist 

b. ) Industrial Toxicologist 

c. ) Health Physicist 

d. ) Medical Pathologist 

33) Employers must to furnish hearing protection to all employees exposed to 
an 8-hour time-weighted average of 85 decibels or greater. If the employee 
has experienced a standard threshold shift, the employer must ensure that 
hearing protectors are worn. Which of the following best describes the 
"standard threshold shift"? 

a. ) Hearing change of 5 dB or more at 2000,4000, and 6000 cps. 

b. ) Hearing change of 20 dB or more at 2000,3000, and 4000 hz. 

c. ) Hearing change of 15 dB or more at 4000, 6000, and 8000 

cps. 

d. ) Hearing change of 10 dB or more at 2000,3000, and 4000 hz. 
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34) Which of the following correctly identifies the sequence of steps in Task- 
Based Machine Risk Assessment and Reduction? 

a. ) 1 - Identify the hazards associated with tasks; 2 - Eliminate 

the hazard. 3 - Determine the limits of the machine; 4 - 
Establish Ihe probability of a hazardous event; 5 - Determine 
the level of risk; 6 - Determine the tasks to be performed 7 - 
Determine the minimum required measures 

b. ) 1 - Determine the life-cycle of the machine; 2- Determine the 

desired degree of risk reduction; 3 - Identify the and rate their 
severity; 4 - establish the probability of a hazardous event; 5 
- Determine the level of risk. 6 - reduce hazards severity; 7 - 
Determine the limits of risk 

c. ) 1 - Determine the limits of the machine; 2 - Determine the 

tasks to be performed over the life-cycle of the machine; 3 - 
Identify the hazards associated with these tasks and rate their 
severity; 4 - For each hazard, establish the probability of a 
hazardous event; 5 - Determine the level of risk. If it is not 
tolerable - continue; 6 - Eliminate the hazard or reduce its’ 
severity, (lessen energy or toxicity); 7 - Determine the 
appropriate type and minimum required level of performance 
of protective (safeguarding) measures to provide the desired 
degree of risk reduction 

d. ) 1 - Determine the appropriate type and minimum required 

level of performance of protective measures to provide the 
desired degree of risk reduction; 2 - Determine the tasks to be 
performed over the life-cycle of the machine; 3 - Identify the 
hazards associated with these tasks and rate their severity; 4 - 
Determine the limits of the machine 5 - Determine the level 
of risk. If it is not tolerable - continue; 6 - lessen energy or 
toxicity; 7 - For each hazard, establish the probability of a 
hazardous event 

35) Which of the following key label elements are standardized under the 
Globally Harmonized System (GHS)? 

a. ) Product identifier. Supplier identifier. Chemical identity 

b. ) Hazard pictograms. Signal words. Hazard statements 

c. ) Precautionary information. Product identifier. Hazard statements 

d. ) Signal words. Chemical identity. Hazard pictograms 
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36) Once a chemical has been classified, the hazard(s) must be communicated 
to target audiences. The exhibited pictograms represents which hazard 
class? 

a. ) Carcinogen 

b. ) Irritant 

c. ) Acute toxicity 

d. ) Enviromncntal 1 o?ncit}'’ 

37) According to NFPA which of the following is the tactic that should be 
employed by the owner to ensure proper protection of property from fire 
during the erection of a new facility on plant property? 

a. ) Make personal daily visits to the superintendent’s job shack 

b. ) CaiTy fire insurance worth twice the value of the construction 

loan or fair market value of the new building 

c. ) Designate a person to be responsible for the fire protection 

program 

d. ) Establish a program of prefire plans, daily surveillance and 

automatic protection whenever possible 

38) The process that uses carbon to remove contaminants or undesirable odors 
is known as: 

a. ) Adsorption 

b. ) Absorption 

c. ) Combustion 

d. ) Condensation 

39) Which of the following is considered to be the hardest factor to compute 
when performing cost-benefit-analysis? 

a. ) Future savings 

b. ) Direct costs of mishaps 

c. ) Costs of material 

d. ) Determining lost time costs 

40) The identification and evaluation of hazards before loss occurs is called? 

a. ) Systems Safety 

b. ) Traditional Safety Management 

c. ) Accident Prevention 

d. ) Industrial Hygiene 
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41) The purpose of graphs is to depict data pictorially, therefore data points are 

approximated that is, they are not exact. The purpose of tables is to show 
which of the following? 


a. ) Exact numbers 

b. ) Approximations 

c. ) The results of complex computations 

d. ) The relationships of several factors 


42) The term "dry chemical" fire extinguishing agent is associated with 
flammable liquids. What material is the term "dry powder" associated 
with? 

a. ) Electrical insulation 

b. ) Exotic chemicals 

c. ) Metals 

d. ) Fibers 


43) During the establishment of the company lockout-tagout program you have 
trained employees, provided locks and tags, and developed a generic 
general purpose servicing procedure. You have had no accidents involving 
the unexpected activation or reenergization of machines or equipment 
during the last 10 years. Under which of the following situations could you 
still be cited by OSHA under the requirements in 1910.147? 

a. ) There are no equipment or machines with stored energy 

b. ) Locks used for lock-out are color coded red 

c. ) Tags do not have employee pictures 

d. ) Several machines have multiple energy sources 

44) Which of the following correctly evaluates the Boolean expression shown 
below? 


A) • (A + B) = A + B 


a. ) A and not-A or A and B equals A and B 

b. ) A plus not-A and A plus B equals A plus B 

c. ) A plus A BAR and A plus B equals A plus B 

d. ) A or not-A and A or B equals A or B 
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45) 


46) 


In addition to the metal fumes, metal oxides, and the products of 
combustion from vaporized paints and coatings from the welded items, 
what hazardous gas is produced during electric arc welding? 

a. ) Hydrogen peroxide 

b. ) Diacetyl 

c. ) Ozone 

d. ) Diethylamine 


The driver of a commercial motor vehicle must comply with many 
stringent DOT requirements found in 49 CFR. Which of the following 
statements is not true regarding the DOT requirements? 

a. ) Discounting emergencies, drivers must not drive more than 

10 hours in any one period 

b. ) The use of radar detectors and CB radios is discouraged, but 

not illegal 

c. ) Drivers must maintain a log book, current for 7 days 

d. ) Drivers may not be in control of a commercial motor vehicle 

for any period of time after having been on duty 15 hours 
following 8 consecutive hours off duty 


47) Which of the following best describes the term ischemia? 

a. ) Buildup of lactates in the muscle tissue 

b. ) Pooling of blood 

c. ) Scarring of the lung tissue 

d. ) Muscle disease most predominate in old age 


48) Based on the sample data, the mean of the concentration was calculated at 
0.7 ppm. The range was 0 ppm to 1.4 ppm. One hundred sir samples were 
taken daily. The lower limit of the sampling device for the contaminant is 
1.4 ppm. What is the best conclusion you can make from this information? 

a. ) There is a ±1 standard deviation chance that the contaminant 

is 0.7 in the work area 

b. ) There is a ±2 standard deviation chance that the contaminant 

is at or above 1.4 in the work area 

c. ) There is a presence of the contaminant at or below 1.4 ppm in 

the work area 

d. ) There is not enough information to make a valid conclusion 
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49) Two methods of sampling are compared. A correction to the random 
sampling error that contributes to the coefficient of variation for method 
"B" allowed the CVt to be lowered to 0.05. If the mean of a single sample 
is 180, what is the standard deviation? Assume a standard distribution of 
data. 


a.) 

11 

b.) 

9 

c.) 

3600 

d.) 

99 


50) You have been asked to inspect a metal manufacturing facility. Steel billet 
forging, casting, and other related operations are conducted in a high bay. 
There is a small office (low bay) attached to the building. What 
classification would you assign for the Hazard of Contents? 

a. ) Low Hazard 

b. ) Ordinary Hazard 

c. ) High Hazard 

d. ) Extra High Hazard 

51) Fuel and oxygen cylinders in storage locations must be separated by a 
minimum distance, or a firewall must be provided. If a firewall is provided 
the fire resistance rating of the wall must be at least? 


a.) 

¥2 hour 

b.) 

1 hour 

c.) 

2 hours 

d.) 

3 hours 


52) Whiich of the following conditions would cause a safety professional the 
most concern? 

a. ) Working in a 13 psia atmosphere 

b. ) Working in a 120° F atmosphere 

c. ) Heat load of 3500 BTU per hour 

d. ) Airflow resulting in one air change every five minutes 
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53) Padding installed inside a sound booth is used to reduce which of the 
following kinds of noise? 

a. ) Rellected 

b. ) Low frequency 

c. ) High frequency 

d. ) Direct 

54) Flash point is defined as the_^temperature that will produce 

a vapor concentration high enough to propagate a flame when a source of 
ignition is present. 

a. ) Lowest 

b. ) Highest 

c. ) Normal 

d. ) Absolute 

55) A brake system on an experhnental motorcycle has three components the 
master cylinder, brake cylinder and the brake line. The failure 
probability on the master cylinder is 1 x 10'^ the probability of failure on 
the brake cylinder is 1 x 10'^, and the probability of failure on the line is 

1 X lO’L What is the overall reliability of the brake system? 

Reliability = 1 - Ppaiiure 

a. ) 99.9% 

b. ) 50% 

c. ) 88.9% 

d. ) 98.9% 

56) A computer parts distributor purchases parts from overseas locations and 
markets these parts in the U.S. The distributor receives 25% of its parts 
from country "A" who has a 10% reject rate, 25% from country "B" who 
has a 15% reject rate, 12.5% from country "C" with a 10% reject rate, and 
37.5% from country "D" with a 2% reject rate. If you purchase a defective 
part what is the probability it came from country "C"? 

a. ) 10% 

b. ) 15% 

c. ) 20% 

d. ) 25% 
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57) Chromium is used in many occupations such as welding, plating and 
chemicals and dyestuff manufacturing. If proper ventilation is not 
provided, workers can be exposed to chromic acid fumes. What is the 
health hazard from this exposure? 

a. ) Severe corrosive acliori on skiti 

b. ) Inflammation and perforation of nasal septum 

c. ) C^'aiiusis (bluish discoloration) 

d. ) Brittleness of nails 

5 8) Acetylene reacts violently with which of the following? 

a. ) Bromine 

b. ) Radon 

c. ) Halon 

d. ) Fluorine 

59) The term express warranty implies or states that a product will do all of the 
following except: 

a. ) Remain safe for the life of the product 

b. ) Will perfonn in a specific manner 

c. ) Contains specific safety provisions 

d. ) Is suitable for a specific use. 

60) A graphic display, used in project management, of schedule-related 


information is called a? 

a.) 

Gantt chart 

b.) 

Line chart 

c.) 

Pie chart 

d.) 

PERT Chart 


61) The process that involves cooling a vapor by refrigeration to capture 
contaminants is known as: 

a. ) Adsorption 

b. ) Absorption 

c. ) Combustion 

d. ) Condensation 
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62) Dose is defined as the amount of energy or substance absorbed in a unit 
volume or an organ or individual. The term dose does not involve which 
of the following factors? 

a. ) Health of the individual 

b. ) Time of exposure 

c. ) Amount of exposure 

d. ) Toxicity of materials 

63) While monitoring plant workers you discover that the TLV-STEL is being 
exceeded, for more than one hour, each work shift. Which of the following 
courses of action is appropriate? 

a. ) Continue monitoring and compute a new TWA 

b. ) Recommend that the operation be curtailed immediately 

c. ) Send the insftumentation for calibration 

d. ) Continue as long as you do not exceed TLV-C values 

64) Which of the following diseases is associated with animal products? 

a. ) Anthracosis 

b. ) Anthrax 

c. ) Pneumoconiosis 

d. ) Presbycusis 

65) What is the desired air velocity (fpm) for an activity that produces high 
heat loads for workers? 

a. ) 50 fpm 

b. ) 100 fpm 

c. ) 500 fpm 

d. ) 4000 fpm 

66) Wftiich of the following equations describes the deterioration of radioactive 
nuclei? 


a.) 

Nt = Noe-'‘‘ 

b.) 

Nt = Inx'^^^ 

c.) 

k = lnXi,.Max 

d.) 

B = CE6 
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67) In product safety the term safety factor is defined as: 

a. ) The extra margin of safety over intended use 

b. ) A scale firom 1 to 10 

c. ) The product's cost factor 

d. ) Maximum strength over Breaking strength 

68) Which of the following sampling strategies is appropriate for determining 
if an exposure is above the ceiling concentration? 

a. ) Grab sampling 

b. ) Dosimeters 

c. ) 15 min personal monitoring 

d. ) 8 hour personal monitoring 

69) Which one of the following parts of the eye is most likely to suffer acute 
damage through exposure to infrared radiation? 

a. ) Fovea Centralis 

b. ) Pupil 

c. ) Retina 

d. ) Sclera 

70) The pneumoconiosis that is caused by inhalation of iron oxide is called? 

a. ) Anthracosis 

b. ) Siderosis 

c. ) Silicosis 

d. ) Silicosiderosis 

71) Colorimetric tubes, sometimes referred to as Draeger® Tubes, are often 
used in routine measurements. Which of the following explanations best 
describes the wide use of these tubes? 

a. ) One tube can be used for a large number of samples 

b. ) One tube can be used for a large number of contaminates 

c. ) Tubes are cheap and easy to read 

d. ) Tubes are expensive but provide very precise results 
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72) Which of the following is a quick screening test for a chemical’s potential 
to be a carcinogen? 

a. ) Ames Assay 

b. ) Soot bio-assay 

c. ) Pyrolysis 

d. ) Precipitation 

73) The maximum angle for a ramp is_degrees. 

a. ) 15 

b. ) 20 

c. ) 30 

d. ) No maximum angle 

74) The company management has established a safety performance goal of 
reducing one of the company's annual incidence rates to 0.50 recordable 
injuries. The company has defined a recordable injury as any injury that 
requires treatment of first aid or higher. The index this company uses in 
calculating annual incidence rates is 100 employees working 40 hours per 
week for 50 weeks. What are this company's annual recordable injury 
incidence rates for Year 1, Year 2, Year 3, and Year 4, respectively? 


Year 

Number of 
Recordable Injuries 

Number of Total Hours Worked by 
all Employees 

1 

18 

4,400,000 

2 

15 

3,600,000 

3 

13 

5,800,000 

4 

17 

7,200,000 


a. ) 0.18,0.15,0.18,0.21 

b. ) 0.44,0.46,0.28,0.36 

c. ) 0.82, 0.79, 0.47, 0.45 

d. ) 1.27,1.23,0.93,0.99 
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75) This business metric is best described as what kind this safety performance 
benchmark? 


Yenr 

Nil m her of 
Recordable Injuries 

Number of Total Hours Worked by 
all Employees 

1 

18 

4,400,000 

2 

15 

3,600,000 

3 

13 

5,800,000 

4 

17 

7,200,000 


a. ) Leading indicator 

b. ) Lagging (trailing) indicator 

c. ) General indicator 

d. ) Strategic indicator 

76) OSHA, in the Process Safety Management of Highly Hazardous Materials 
requires employers to establish an incident investigation capability. The 
intent is to respond and investigate incidents, which did or could have 
resulted in catastrophic releases of covered chemicals. This would, of 
course, include near misses. Which of the following is not true concerning 
this incident investigation? 

a. ) Should investigate no later than 72 hours after 

b. ) Should render a written report 

c. ) Should include at least one knowledgeable person 

d. ) Should be tasked to investigate and analyze 

77) If you are going to select a software program to track and monitor your 
accidents and rates, the best option would be: 

a. ) Data base 

b. ) Spread sheet 

c. ) Word processing 

d. ) Financial management 
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7 8) Which of the following is not required under Total Quality Management 
(TQM)? 

a. ) commitment by top management to quality in all areas of 

organization 

b. ) continuous improvement programs implemented throughout 

organization 

c. ) a procedural process control for document improvements 

d. ) measure systems used to identify areas where improvements can 

be used 

79) Which of the following is the strongest acid? 

a. ) Hydrofluoric 

b. ) Sulfuric 

c. ) Perchloric 

d. ) Hydrocyanic 


80) A container displays a vacuum pressure of -6 psig at sea level and STP. 
The pressure expressed in psia is 

a. ) 7.7 psia 

b. ) 14.7 psia 

c. ) 20.7 psia 

d. ) 8.7 psia 


81) 


82) 


If a tank contains 60% normal air and 40% hydrocarbons, what is the 
oxygen content of the vessel? 


a. ) 21% 

b. ) 12.6% 

c. ) 16.6% 

d. ) 20.8% 

Which of the following principles forms the theoretical basis for diffusive 
sampling? 


a. ) Pick's Law 

b. ) Charles's Law 

c. ) Raoult's Law 

d. ) Henry's Law 


(DA)t(C,-C„) 
^ L 
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83) The maximum concentration of a solute which can be carried in water 
under equilibrium conditions is called: 

a. ) Dissolvability 

b. ) Water solubility 

c. ) Dissolution 

d. ) Water insolubility 

8'1) Tf the disintegration constant (k) 
half-life of radium? 

a. ) 1600 yrs 

b. ) 600 yrs 

c. ) 3200 yrs 

d. ) 9 months 

85) A facility manufactures electronic components. These components are 
moved throughout the facility using two types of four-wheel hand trucks, 
type "A" which weigh 55 pounds and type "B" which weigh 115 pounds. 
The coefficient of friction for both carts is 0.12. What is the maximum 
weight that can be carried in the "A" cart with a 20-pound pushing force? 

a. ) 95 lbs 

b. ) 167 lbs 

c. ) 112 lbs 

d. )222 lbs 

86) Safety regulations require a use zone of 6 feet to surround stationary 
playground equipment for general public safety. Wliat are the minimum 
measurements for the placement of children’s monkey bars that are 7 feet 
tal 1 and have a 8 foot x 6 foot footprint? 

a. ) 8 feet x 6 feet 

b. ) 18 feet X 14 feet 

c. ) 19 feet X 18 feet 

d. ) 20 feet X 18 feet 

87) If a second set of monkey bars were to be placed with the 8 foot sides 

facing each other, the minimum area needed would be_. 

a. ) 10 feet x 18 feet 

b. )28 feet x 21 feet 

c. ) 20 feet x 33 feet 

d. ) 21 feet x 35 feet 



of radium is 1.36 x lO'^scc'^, what is the 

rr. - 

T =-^ 
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For the following 3 questions, refer to the following information: 

Two tank farms on located plant property. Tank farm number one contains 
one fuel storage tank 132 feet in diameter and 42 feet high. This tank farm 
has no diking. Tank farm number two is completely dilccd and contains 
four hid storage tanks. Tanl: number one is 100 feet hi diumulur und 35 
feet high. Tanks two and three are 50 feet in diameter and 15 feet liigh. 
Tank number four is 40 feet in diameter and 15 feet high. The area 
enclosed by diking is 220 feet by 330 feet. 


88) Calculate the storage capacity of the fuel tank located in tank farm number 
one. 

a. ) 4,300,000 gallons 

b. ) 2,500,000 gallons 

c. ) 6,800,000 gallons 

d. ) 555,456 gallons 

89) The proposed new dike for tank faim number one is 425 feet on each side 
and 3 feet high. Assuming that this dike meets all other distance 
requirements, is it acceptable? 

a. ) NO, it is short on capacity by 250,000 gallons. 

b. ) YES, it is more than sufficient. 

c. ) NO, it is short on capacity by 25,000 gallons. 

d. ) YES, it is acceptable by a safety factor of 2. 

90) The required height for a dike enclosing tank farm number two, assuming 
no slope on dike walls is 

a. ) 3.8 feet. 

b. ) 4.0 feet. 

c. ) 4.1 feet. 

d. ) 5.6 feet. 
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91) A CSP is asked for suggestions in designing a training room. The 
projection screen on the front wall is to be 5-foot by 5-foot. The 
recommended seating locations for this size screen is ±25 degrees of the 
screen center line and six screen widths (6W) at the back of the room. 
What is maximum length of the room to maintain these parameters? 
a.) 20 ft 


b.) 32 ft 
’'c.)38ft 
d.) 54 ft 


sin A =— 
c 


cosA= — 
c 


tan A = — 
b 


92) Which of the following truss members could be replaced with a cable and 
a turnbuckle tensioning device? 

1 Kip 2 Kip 1 Kip 


1 


rD 

F 

r 

/ 


\ 

\ 

3 ft 1 

^ 3 ft 

, E 

3 ft 

1 G 

3ft 

Ra ' 



Fi 


a. ) Members AB and FH 

b. ) Members BD and DF 

c. ) Members BC, DE and FG 

d. ) Members DG, CD and GH 
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93) Assuming the data follows a nomial distribution with a mean of 1800 

hours and a standard deviation of 250 hours, what is the probability of the 
component failing if operated until 1400 hours? 


Areas ynderthe Standard Normal Cyrve fern 0to z 


z 

P 

1 

2 

3 

4 

5 

6 

7 

8 

9 

L4 

1.4192 

A207 

.4222 

.4236 

-4251 

.4265 

.4279 

.4292 

.4306 

.4319 

L5 

L4332 

.43:45 

.4357 

.4370 

.4382 

L4394 

1.4406 

.4418 

.4429 

.4441 

1.^5 

.4452 

.44d3 

.4474 


14495 

.4505 

.4515 

.4525 

-4535 

.4545 

1.7 

A554 

.4564 

.4573 

.4582 

-4591 

.4599 

.4608 

.4616 

.4625 

.4633 


a. ) about 11.66% 

b. ) about 8.33% 

c. ) about 7.5% 

d. ) about 5.5% 

94) Which if the following represents a similar method to Pearson product- 
moment of coefficient correlation? 

a. ) Poisson distribution 

b. ) Chi-Square 

c. ) T-distribution 

d. ) Spearman rank 

95) Incident frequency distributions that are represented as graphs are called: 

a. ) Histograms. 

b. ) Confidence intervals. 

c. ) Pictograms. 

d. ) Bar graphs 

96) The goal of sound experimental design in safety research is the 
elimination of: 

a. ) Dependent variables 

b. ) Independent variables 

c. ) Confounding variables 

d. ) Controlled variables. 


X-jLl 

z =- 

a 
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97) Two sets of sampling data are compared; the coefficient of variation for 
method "A" is 0.09, the coefficient of variation for method "B" is 0.08. 
Assuming that the mean for each method is approximately equal, what 
inferences can be made given this data? 

a. ) The data from method A has a smaller chance of error. 

b. ) Method A was developed from larger database then B. 

c. ) The standard deviation is larger for A than B. 

d. ) The data for method A is clustered closer to the mean than for 

method B. 


98) If $1,000 is invested in an investment account paying 8% interest. How 
much will be accumulated in the account at the end of 10 years? 

a. ) $2,535 

b. ) $3,125 p.pA.An 

c. ) $2,159 b-l'l.l + tj 

d. ) $2,076 


P=F(l + if“ 


99) A safety manager proposes to replace an old piece of equipment with a 
newer model due to a high accident rate on the old equipment. The useful 
life of new equipment is 10 years with an annual accident cost averaging 
$ 1,000 per year. Considering only the cost of accidents and the annual rate 
for monies is 8%, what is the maximum investment above the new 
equipment cost that would justify the purchase? 

a.) $6,652 , .\„ ^ (i, . .^n A 


b. ) $7,265 

c. ) $6,710 

d. ) $6,842 


A = P 


(l + if-1 


P = A 


i(l + i)” 


100) What is the lump sum of money required now to avoid an annual end-of- 
year expense of $2,000 for 7 years with interest at 11.25%? 


a. ) $8,741 

b. ) $9,456 

c. ) $9,122 

d. ) $9,349 


A = P 


(H-if-l. 


( 


P = A 


i(i+ir, 
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Self-Assessment 2 Answers 

1) We selected answer C because: 

OSHL'V Standard 1904.4 requires a supplcmcntaiy rccoid ul'ctll occupational 
injuries or illnesses. The supplementary record must be available for 
inspection within 6 working days after the employer receives information 
that an occupational injury or illness has occuiTed. The standard does not 
specify any individual type of record and in the past OSHA has accepted 
workmen's compensation first report of injury forms, insurance forms, local 
company forms, etc. Additionally, the OSHA Form 301 is designed to be 
used for this purpose. 

2) We selected answer B because: 

The American Society of Mechanical Engineers (ASME) is the primary 
agency providing oversight of pressure vessels in the U. S. 

3) We selected answer B because: 

The EPA and OSHA would be most concerned with this firm’s operations. 
The other agencies listed are not considered regulatoiy! 

4) We selected answer B because: 

Labeling of chemicals within industrial plants are controlled by OSHA. 

5) We selected answer B because: 

According to Fundamentals of Management, This question can be answered 
in management terms of team building. The management team has functions 
similar to a production team. 

• The team must have a real reason for existing. 

• Team members must depend on each another. 

• Team members must have a similar status. 

• Communication must be open and trusting. 

• The team members must understand their particular jobs and how they 
interrelate to the other functions. 
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6) We selected answer D because: 

The concept of Dangerous Instrumentatity dictates that an individual who 
keeps, maintains, transports, or stores a dangerous creature, device or 
substance is liable for injury or damage, regardless of fault, even when they 
exercise due care. 

7) We selected answer B because: 

The most common coverage parts available to commercial enterprises are: 

• CGL = Comprehensive general liability 

• OLifeT = Owners, landlords and tenants 

• M&C = Manufacturers and contractors 

• OCP = Owners and contractors protection 

• SL = Storekeepers liability 

• GL = Garage liability 

APCL is not a valid coverage. 

8) We selected answer B because: 

OSHA 1910.134(d) states that compressed air, compressed oxygen, liquid 
air and liquid oxygen used for respiration must "meet at least the 
requirements of the specification for Grade D breathing air as described in 
Compressed Gas Association Commodity Specification G-7.1-1996." The 
requirement further states that compressed oxygen shall not be introduced 
into supplied-air respirators or in open circuit self-contained breathing 
apparatus that have previously used compressed air. Also, oxygen shall 
never be used with airline respirators. 

9) We selected answer A because: 

The straight process line allows the hazardous processes to be isolated 
from the rest of the production or assembly process thus insuring better 
protection of the facility and personnel. Product layout lines tend to 
group assembly or manufacturing together based on factors such as 
distance and homogeneous assignment rather than safety. 

10) We selected answer D because: 

Man is more flexible than machines, which allows him to perform complex 
problems involving intangible variables. 
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11) We selected answer D because: 

Safety and the responsibility for achieving it rests with management; 
primarily with the organization's chief executive officer; buf in a shared 
manner with all other managers. 

There has always been disagreement in management circles about just 
how to accomplish safety; but, there has always been agreement that 
management of safety, like all other functions has to start at the top and 
be supported by subordinate executives and managers. Supervisors, 
foremen and workers develop their attitude about the importance of 
safety & health from both formal and informal clues. A divided position 
by senior executives sends a clue that management is really not all that 
interested in safety and it is just another one of those things they ai-e 
required to say. 

Management of the safety and health effort is both an art and a science 
and the Director of Safety & Health is merely the steward of the function. 
When safety is effective, the entire management team deserves the credit, 
likewise when it fails, the entire team deserves the blame. The 
recommended way to ensure that lime supervisors ai'e held accountable 
for safety performance is to build written management safety policies and 
enforcement principles into line supervisor accountability. 

In the situation described, it appears that failure of the accident 
prevention program is symptomatic of a larger problem; that of failed 
management. Therefore, training on accident prevention elements will 
not prove effective without first establishing a firm foundation based on 
sound management principles. Safety is not a separate program, rather it 
is simply a part of overall management. 

12) We selected answer D because: 

Reference 49 CFR 392.9b: 

A driver whose hearing meets the minimum requirements only when he 
wears a hearing aid shall wear a hearing aid and have it in operation at all 
times while he is driving. The driver must also have in his possession a spare 
power source for use in the hearing aid. There are no other restrictions on 
these drivers. 

13) We selected answer C because: 

Should you choose to use "before and after testing" as an indicator of 
training effectiveness, the tests should cover the same areas but be phrased 
differently. This allows a determination to be made concerning 
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comprehension levels, rather than "read and remember" skills. 

14) We selected answer C because: 

Some safety engineering professionals question the lack of design and 
engineering influence on the accident causation model advanced by 
management theorists (based on behavioral aspects). These professionals do 
not believe that the majority of safety practice should deal with behavior or 
administrative controls, and that strict compliance with codes, standards, 
regulations and good engineering designs will prevent the vast majority of 
accidental losses. 

15) We selected answer C because: 

A builder’s risk form of insurance covers the building and structure, which 
includes the structure ie; roof, foundation, additions, attachments, fixtures, 
supplies, building equipment etc. Additionally, it generally covers the 
builder’s machinery and equipment while on the premises or within 100 feet 
of it. Sometimes additional coverage including the property of others is 
included that is in the care, custody and control of the contractor. This type 
of policy is also frequently used to insure ship construction from the time the 
keel is laid until the finished vessel passes acceptance tests. Additionally, the 
marine version of builders risk coverage provides a form of guarantee of the 
materials used in the construction of the vessel, thereby providing protection 
for the replacement of defective parts. 

16) We selected answer C because: 

The manufacturers and contractors (M&C) coverage is designed to provide 
liability protection to individuals and commercial enteiprises whose 
exposure is largely away from the premises. For example: consulting 
engineers, remediation specialists, fire fighters, various sales and service 
organizations etc. The basic M&C coverage most often provides; 

• Premises coverage 

• Contractual liability for "incidental contracts" 

• Li ability for operations performed by the insured away from the premises 

• Liability for operations performed by the insured or by independent 
contractors involving maintenance and repairs at premises owned or 
rented to the insured, and structural alterations at the owned or rented 
premises. 
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The M&C policy does not include products liability and completed 
operations insurance. 

17) We selected answer C because; 

The accounting function is responsible for analyzing financial reports where 
it is management who interprets the information in light of the various 
market indicators. 

18) We selected answer B because; 

In the legal and insurance vocabulary "completed operations liability" refers 
to the liability of the contractor which remains after all of the work has been 
completed and abandoned by the contractor. These exposures arise from 
services performed by a firm or organization, after the performance of such 
service has been completed. For example, the contractor who constructed 
and installed a faulty patio cover is liable for the injuries to a guest of the 
owner who contracted for the work. 


19) We selected answer C because; 

NIOSH is the only agency listed that does not have some power in issuing a 
recall of consumer products in the U.S. 

20) We selected answer B because; 

Workers only have the right to contest the abatement date of OSHA citations 
they have no say in the working of the compliance officer’s citation and 
cannot negotiate the corrective actions. Complaints can be made if the 
corrective actions do not correct the violation. 

21) We selected answer C because; 

The classical approach to management, which included the bureaucratic 
organization, surfaced at the turn of the centuiy and consisted of three 
branches; Scientific management. Administrative Principles and 
Bureaucratic Organization. The Bureaucratic organization was characterized 
by a highly structured organizational structure, containing a rigid authority 
hierarchy, formal description of duties and responsibilities, firm rules and 
procedures, stern requirements for personnel selection, and a professional 
manager to govern the organization. Following the demise of the classical 
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approach came the behavioral approaches, the quantitative approaches and 
the modem approaches to management. 

??) We, selected ans'wer D because: 

The Management Oversight and Risk Tree (MORT) is a specific, detailed 
analytical method of evaluation of developing a safety program. It can also 
be used as an investigation tool to determine what is wrong with the accident 
prevention effort. MORT according to the developers Bill Johnson and Bob 
Nertney, focuses on three main concerns: 

• Specific oversights and omissions 

• Assumed risks 

• Management system weaknesses 

The system uses as a model an extensive MORT "tree". In practice the users 
of the system frequently use two sides of the tree: 

Management Weaknesses (management factors) 

Oversights and Omissions (specific control factors) 

23) We selected answer D because: 

A safety professional’s first action is to always identify and quantify the 
problem, before recommending solutions. 

24) We selected answer C because: 

The following is the recommended areas for team building. The 
management team has functions similar to a production team. 

• The team must have a real reason for existing. 

• Team members must depend on each other. 

• Team members must have a similar status. 

• Communications must be open and trusting. 

• The team members must understand their particular jobs and 
how they interrelate to the other functions. 

25) We selected answer A because: 

This is the definition of a risk matrix. 

26) We selected answer C because: 

Although it is possible for an auditor to perform a valid audit within the 
department which they have responsibilities, it is best to be audited by an 
outside auditor so that the final report will be perceived to be free of bias. 
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When possible, it is best for auditors to verify in person that management 
processes are being implemented as documented. Otherwise, auditors have 
to rely on in-house certifications that the processes are being conducted 
properly. 

27) We selected answer B because: 

In accordance with ISO 14000 and OHS AS 18001, a member of the 
management team must certify that such reviews were conducted. The 
certification must include the dates of the reviews and a list of the findings 
or that the company is in compliance. This type of written proof is common 
in the auditing process, because auditors are not able to verify first hand that 
all management processes were conducted. 

28) We selected answer C because: 

In accordance with NTPA, to find the minimum ventilation requirement in 
ft^ of air per liter of a chemical that is needed to dilute vapors to a point at or 
below 25% of the LFL you use the following formula (Not provided on the 
BCSP fonnula sheet). 

4x(100-LFL)xSV 

LFL “ Itr 


LFL = 2.1% SV = 0.2]2 

• 4x(100-2.1)x.212 _,^,,,m^ 

2.1 Itr 

29) We selected answer A because: 

ISO 14001 is applicable to any organization that wishes to establish, 
implement, maintain and improve an environmental management system, to 
assure itself of conformity with its stated environmental policy, and to 
demonstrate conformity with ISO 14001 by: 

• making a self-determination and self-declaration, or 

• seeking confirmation of its conformance by parties having an 
interest in the organization, such as customers, or 

• seeking confirmation of its self-declaration by a party external 
to the organization, or 
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• seeking certification/registration of its environmental 
management system by an external organization. 

All the requirements in ISO 14001 are intended to be incorporated into any 
environmental management system. The extent of the application will 
depend on factors such as the environmental policy of the organization, the 
nature of its activities, products and services and the location where and the 
conditions in which it functions. 


30) We selected answer B because: 

OSHA requires employers to certify that they have evaluated compliance 
with process safety requirements at least every three years. Prompt response 
to audit findings and documentation that deficiencies are corrected is 
required. Employers must retain the two most recent audit reports. 

Additionally, 1910.119 requires each employer to have written operating 
procedures, to perform a process hazard analysis and to conduct training. 

31) We selected answer C because: 

OSHA states "Chemical manufacturers, importers and employers evaluating 
chemicals shall treat the following sources as establishing that a chemical is 
a carcinogen or potential carcinogen for hazard communication purposes: 

• National Toxicology Program (NTP), "Annual Report on 
Carcinogens" (latest edition) 

• International Agency for Research on Cancer (lARC) 
"Monographs" (latest edition) 

• 29 CFR part 1910, subpart Z, Toxic and Hazardous Substances" 

Note: The "Registry of Toxic Effects of Chemical Substances" published by the 
National Institute for Occupational Safety and Health (NIOSH) indicates whether a 
chemical has been found by NTP or lARC to be a potential carcinogen. 
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The lARC provides a summary classification of a chemical's 
carcinogenic risk according to the following table: 

Group 1 The agent is carcinogenic to humans 

Group? A. The agent is probably carcinogenic to humans 

Group2B The agent is possibly carcinogenic to humans 

Groups The agent is not classifiable as to its carcinogenicity to humans 

Group4 The agent is probably not carcinogenic to humans 

All lARC listed chemicals in Groups 1 and 2A must include appropriate 
entries on both the MSDSs and on the label. Group 2B chemicals need be 
noted only on the MSDSs. 

The use of in vitro (short term) testing (such as the Ames assay) has not 
been specifically addressed in the Hazard Communication Standard. 
However, it is the consensus withm OSHA that the results of an "in vitro" 
test alone, do not represent significant enough information to establish a 
health hazard for purposes of the hazard coimnunication standard. 

32) We selected answer A because: 

According to the Fundamental of Industrial Hygiene, an Industrial 
Toxicologist is one who studies the harmful, or toxic, properties of 
substances and detennine dose thresholds. An Industrial Hygienist is one 
devoted to the art and science of anticipation, recognition, evaluation and 
control of those environmental factors in the workplace that may cause 
sickness, impaired health and well being. A Health Physicist studies the 
field of science concerned with radiation physics and radiation biology with 
the goal of providing technical information and proper techniques regarding 
the safe use of ionizing radiation. Pathologists are physicians who diagnose 
and characterize disease in living patients by examining biopsies Or bodily 
fluid. Pathologists may also conduct autopsies to investigate causes of death. 

33) We selected answer D because: 

OSHA at 1920.95(g)(10)(i) states "a standard threshold shift is a change 
in hearing threshold relative to the baseline audiogram of an average of 
10 dB or more at 2000, 3000, and 4000 Hz in either ear." 

34) We selected answer C because: 

According to ANSI B11.TR3, the correct sequence of steps in a Tack-Based 
Machine Risk Assessment and Reduction is: 
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1 - Determine the limits of the machine 

2 - Determine the tasks to be performed over the life-cycle of the machine 

3 - Identify the h^kz^ll•d 5 associated with these toslcs and rate thoir oovority 

4 - For each hazard, establish the probability of a hazardous event 

5 - Determine the level of risk. If it is not tolerable — continue 

6 - Eliminate the hazard or reduce its’ severity, (lessen energy or toxicity) 

7 - Determine the appropriate type and minimum required level of performance 

of protective (safeguarding) measures to provide the desired degree of 
risk reduction, using the Safety Hierarchy as a guide 

35) We selected answer B because: 

The GHS Working Group identified about 35 different types of information that 
are currently required on labels by different systems. To harmonize, key 
information elements needed to be identified. Additional harmonization may 
occur on other elements in time, in particular for precautionary statements. The 
elements identified below are *Standardized: 

• Product identifier 

• Supplier identifier 

• Chemical identity 

• Hazard pictograms* 

• Signal words* 

• Hazard statements* 

• Precautionary information 


36) We selected answer A because: 

The GHS symbols have been incorporated into pictograms for use on the GHS 
label. Pictograms include the harmonized hazard symbols plus other graphic 
elements, such as borders, background patterns or colors which are intended to 
convey specific information. For transport, pictograms will have the 
background, symbol and colors currently used in the UN Recommendations on 
the Transport of Dangerous Goods, Model Regulations. For other sectors, 
pictograms will have a black symbol on a white background with a red diamond 
frame. A black frame may be used for shipments within one country. Where a 
transport pictogram appears, the GHS pictogram for the same hazard should not 
appear. 
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GHS Pictograms and Hazard Classes 




■ Oxidizers 

■ Flammables 

■ Self Reactives 

■ Pyrophorics 

■ Self-Heating 

■ Emits Flammable Gas 

■ Organic Peroxides 

■ Explosives 

■ Self Reactives 

■ Organic Peroxides 



l<^ 

■ Acute toxicity (severe) 

■ Corrosives 

■ Gases Under Pressure 


<$> 


■ Carcinogen 

■ Respiratory Sensitizer 

■ Reproductive Toxicity 

■ Target Organ Toxicity 

■ Mutagenicity 

■ Aspiration Toxicity 

■ Environmental Toxicity 

■ Irritant 

■ Dermal Sensitizer 

■ Acute toxicity (haimful) 

■ Narcotic Effects 

■ Respiratory Tract 

■ Irritation 


37) We selected answer C because: 

According to NFPA 241, the owner is responsible for loss prevention. He or 
she should make one person responsible for the fire prevention program. 
NFPA believes this person (Fire Prevention Program Manager) should 
ensure that a mishap prevention program is carried out until completion of 
the project. The Fire Prevention Program Manager should implement a 
safety awareness program to include the maintenance of clear access lanes 
for firefighting equipment, establishment of cutting and welding permit 
programs, proper use and storage of flammable liquids, fire extinguisher 
training, training on roofing operations, etc. 
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38) We selected answer A because: 

All of the processes listed are used in air cleaning of gases and vapors. 
However the method cited is that of Adsorption. Adsorption involves an 
action that takes place at the surface of the adsorbent material where gas and 
solid make contact. The most widely used adsorbent for cleaning air is 
activated carbon, which most often is placed in canisters, perforated cans or 
trays. Activated carbon has the ability to adsorb gases and vapors up to 
about 6U% of its own weight. If the carbon is then heated the captured 
material can then be reclaimed, making it an attractive and cost effective 
process. Condensation is the process of lowering the temperature of the 
incoming air to change the vapor to a liquid state. The process uses various 
chillers, condensers or refrigeration units to lower the temperature of the 
vapor. Combustion is a process used for removal of gas or vapor if it can be 
oxidized to a harmless or odor free state. Many times this takes the form of 
a direct-flame afterburner. Catalysts are also used to great effect in paint 
disposal, animal fats, plastics etc. Absorption is the process of using a 
liquid, which dissolves or chemically reacts with the gas or vapor that is to 
be removed. 

39) We selected answer A because: 

Future savings are extremely hard to calculate because they are in large part 
comprised of the indirect underlying cost of accidents. 

40) We selected answer A because: 

System safety is a rigorous concept that involves a planned systematic 
before-the-fact search for accident producing factors and provides 
evaluations of these factors to management. A system safety program plan 
usually has a narrative analysis of schedule times and resources. The first 
phase to support the definition of mission element needs by identifying safety 
deficiencies in an existing system and by identifying opportunities for system 
safety to improve the mission capability is called the system safety program 
plan. 

41) We selected answer A because: 

'I ables are constructed as time saving devices and always show exact 
answers although they may use conventional rounding techniques to allow 
standardization. 
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42) Wc selected answer C because: 

The designation "dry powder" has been especially chosen to indicate an 
agents suitability for use on Class D (combustible metal) fires. The term 
"dry chemical" is reserved for agents effective on A:B:C or B:C fires. 


43) We selected answer D because: 

In accordance with OSHA 1910.147 (c)(4)(ii) individual energy control 
procedures are required for machines or equipment that have more than one 
energy source, that is, they must be locked out at different locations to 
ensure safety. These individual procedures must contain provisions for 
outlining the techniques to be used for each machine. They must include: 

• specific steps for shutting down the machine 

• specific steps for the placement, removal and transfer of lockout or 
tagout devices 

• specific steps to test the machine or equipment to ensure the 
isolation of energy 

44) We selected answer D because: 

Wlien evaluating Boolean Logic and applications, the sign + is read "or" ie; 
A + B becomes A or B. The sign is read "and" thus, A • B is stated A and 
B. The "A-bar" symbol is read "not-A". 

The expression (A + A) ♦ (A + B) = A + B is read: 

A or not-A and A or B equals A or B 

The expression A x (B + C) = (A x B) + (A x C) is also described as a union of 
one subset with two others can also be expressed as the union of their 
intersections. 


45) We selected answer C because: 

The Accident Prevention Manual for Pushiness and Industry: Engineering 
and Technology, 12* Edition, National Safety Council explains that Electric 
arc welding produces ozone (O3), a hazardous gas 
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46) We selected answer B because: 

Reference 49 CFR 392.71 Radar detectors; use and/or possession. 

(^a) No driver shall use a radar detector in a commercial motor vehicle, or operate 
a commercial motor vehicle that is equipped with or contains any radar detector. 

(b) No motor carrier shall require or permit a driver to violate paragraph (a) of this section. 
395.3 Maximum driving and on-duty time. 

(a) Except as provided in 395.1(b)(1), 395.1(f), and 395.l(i), no motor carrier shall permit 
or require any driver used by it to drive nor shall any such driver drive: 

(1) More than 10 hours following 8 consecutive hours off duty; or (2) For 
any period after having been on duty 15 hours following 8 consecutive hours 
off duty. 

(b) No motor carrier shall permit or require a driver of a commercial motor vehicle, 
regardless of the number of motor carriers using the driver's services, to drive for any 
period after- 

(1) Having been on duty 60 hours in any 7 consecutive days if the 
employing motor carrier does not operate every day in the week; or (2) Having 
been on duty 70 hours in any period of 8 consecutive days if the employing 
motor caixier operates motor vehicles every day of the week 

395.13 Drivers declared out of service 

(a) Authority to declare drivers out of service. Every special agent of the Federal Highway 
Administration (as defined in appendix B to this subchapter) is authorized to declare a 
driver out of service and to notify the motor carrier of that declaration, upon finding at 
the time and place of examination that the driver has violated the out of service criteria 
as set forth in paragraph (b) of this section. 

(b) Out of service criteria. (1) No driver shall drive after being on duty in excess of the 
maximum periods permitted by this part. 

(2) No driver required to maintain a record of duty status under 395.8 or 
395.15 of this part shall fail to have a record of duty status current on the day of 
examination and for the prior seven consecutive days. 

(3) Exception. A driver failing only to have possession of a record of duty 
status current on the day of examination and the prior day, but has completed 
records of duty status up to that time (previous 6 days), will be given the 
opportunity to make the duty status record current. 

47) We selected answer B because: 

Ischemia is defined as the obstruction or pooling of blood in some part of the 
body. In the study of human factors and ergonomics tool designs are often 
developed to avoid this affliction. For example, a common pliers requires 
considerable force to be applied in the use of the tool. This force obstructs 
blood flow (ischemia) through the ulnar artery and results in numbness and 
tingling of the fingers. Progressive tool design provides for large contact 
areas that distribute forces thereby eliminating the problem. 
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48) We selected answer C because: 

The sampling instrument is at or near its capabilities and its measurements 
are suspect at best. The device has detected some level of the contaminant, 
however using this information to perform any valid statistical analysis is 
not possible. The only real conclusion is that there is a presence of the 
contaminant and that it is at or below the detection limits of the device. 

49) We selected answer B because: 



a = x X CV 


a = 180 X 0.05 


0 = 9 


50) We selected answer B because: 

Definitions for Hazard of Contents classifications can be found in NFPA 101 
(Section 4-2.2). A low hazard area has such low combustibility that no self- 
propagating fire can occur. An ordinary hazard area has contents that ai'e 
likely to burn with moderate rapidity or emit considerable amounts and 
volumes of smoke while burning. A high hazard area's contents are likely to 
burn with extreme rapidity or are likely to have explosions. 


51) We selected answer A because: 

Per the OSHA code firewalls separating fuel and oxygen cylinders must 
have at least a ^0 minute rating and be at least 5 feet high. This is discussed 
mOSHA 1910.252. 


52) We selected answer C because: 

Total heat load is a combination of the heat produced by the body and the 
environmental heat the body is exposed to. Working in a degree 
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environment is certainly a situation that would cause concern but is 
overshadowed by the heat load of S500 BTU/hr (1000 kcal/hr). Extremely 
heavy work is about 2000 BTU/hr, a load of 3500 BTU/hr is an obvious, 
severe hazard. An atmosphere of 13 psia could be encountered within a 
wide range of occupations and is not a major concern. Airflow of one air 
change every fire minutes could be acceptable with no other information 
given. However, it should be noted that the number of air changes is a poor 
basis for ventilation when environmental control of hazards is required. 
Airflow measured in "changes per minute" is a concept easily understood, 
but this rapid understanding coupled with ease of application often allows 
the real problems (contamination control) to go unabated. 

53) We selected answer A because: 

Padding installed inside booths or enclosures is to prevent reflected noise 
from adding to the overall noise level. 

54) We selected answer A because: 

The flash point of a liquid corresponds roughly to the lowest temperature at 
which the vapor pressure of the liquid is just sufficient to produce a 
flammable mixture at the lower limit of flammability. Reference - National 
Fire Protection Association Fire Protection Handbook. 

55) We selected answer D because: 

Step 1: Solve for Pf (1 x lO'^) + (1 x lO'^) + (1 x lO'^) = 1.11 x lO'^ 

Step 2: Solve for Reliability 1 - 1.11 x 10'^ = 98.89% 

Note: When dealing with probability of failure: 

• Parallel construction indicates an "and" gate = multiply failure 
rates 

• Series construction indicates an "or" gate = add failure rates 

• Reliability = 1 - Ppaiime 
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56) We selected answer B because: 


A = 25xl0 =250 



B = 25xl5 =375 


C = 12.5xl0 =125 


D = 37.5x2 = 75 
825 


57) We selected answer B because: 

According to NSC's Fundamentals of Industrial Hygiene, chromic acid is 
both an irritant (reaction contact) and a sensitizer (reaction appears after 
repeated or extended exposure). It causes ulcers (chrome holes) on the skin 
and inflammation and perforation of the nasal septum. The other three 
answers are skin disorders caused by exposure to oxalic acid commonly used 
in tanneries and blueprint paper manufacturing. Since chromium is used in 
all stainless steel alloys, welding stainless steel can cause fumes of 
chromium to be released. These fumes may be in trivalent of hexavalent 
form. Additionally, electric arc welding produces ozone (O^), which is a 
hazardous gas. 

58) We selected answer D because: 

Acetylene is a non-poisonous and mildly anesthetic gas. It is very flammable 
and forms explosive mixtures with air or oxygen. It will react extremely 
violently (explosively) with chlorine andfluorine. 

59) We selected answer A because: 

An express warranty is a written or oral statement by a manufacture or 
dealer that a product will perform in a specific manner; a specific way; is 
suitable for a specific purpose; or contains specific safeguards. 

60) We selected answer A because: 

This is the definition of a Gantt chart or Bar chart. In the typical Gantt chart, 
schedule activities or work breakdown structure components are listed down 
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the left side of the chart, dates are shown across the top and activity 
durations are shown as date-placed horizontal bars. See example. 


WEEI«: 1 2 3 4 5 6 7 8 9 10 11 12 13 

I 


START-TOOTART 


WBS1 Summary Element 1 

WBS 1.1 ActivilyA 
14(681.2 Activity B 
WBS 1.3 Activity C 
WBS 1.4 Activity D 
WBS 2 Summary Element 2 
WBS2.1ActivilyE 
WBS 2.2 Activity F 
WBS 2.3AcUvityG 



FINISHTO-START 


1^167% cd.Tnpletej 
^ ' 


57f/» conipleto 
complete I 


50% Deplete 


! I 



0% complete 


TODAY 


61) We selected answer D because: 

All of the processes listed are used in air cleaning of gases and vapors. 
However the method cited is that of Condensation. Condensation is the 
process of lowering the temperature of the incoming air to change the vapor 
to a liquid state. The process uses various chillers, condensers or 
refrigeration units to lower the temperature of the vapor. Adsorption 
involves an action that takes place at the surface of the adsorbent material 
where gas and solid make contact. The most widely used adsorbent for 
cleaning air is activated carbon, which most often is placed in canisters, 
perforated cans or trays. Activated carbon has the ability to adsorb gases 
and vapors up to about 60% of its own weight. If the carbon is then heated, 
the captured material can then be reclaimed, making it an attractive and cost 
effective process. Combustion is a process used for removal of gas or vapor 
if it can be oxidized to a harmless or odor free state. Many times this takes 
the form of a direct-flame afterburner. Catalysts are also used to great effect 
in paint disposal, animal fats, plastics etc. Absorption is the process of using 
a liquid, which dissolves or chemically reacts with the gas or vapor that is to 
he removed. 

62) We selected answer A because: 

The term dose attempts to express exposure over time and does not take into 
account the health of the individual exposed. 
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63) We selected answer B because: 

TLV-STEL {ThresholdLimit Value - Short-Term Exposure Limit) is the 
concentration to which workers can be exposed continuously for a short 
period of time without suffering from: 

• Irritation 

• Chronic or irreversible tissue damage 

• Narcosis of sufficient degree to increase the likelihood of 
accidental injury, impair self-rescue or materially reduce work 
efficiency 

The STEL is defined as a 15-minute TWA exposure, which should not be 
exceeded at any time during a work day even if the 8-hour TWA is within 
the TLV-TWA. Exposures above the TLV-TWA up to the STEL should be 
no longer than 15 minutes for no more than four times per shift. With at least 
one hour between excursions. 

64) We selected answer B because: 

Anthrax is a highly virulent bacterial infection contracted from animals and 
animal products. Pneumoconiosis is dusty lung. Presbycusis is hearing loss 
due to age. Anthracosis is a disease of the lungs caused by prolonged 
inhalation of dust that contain particles of carbon and coal. 

65) We selected answer D because: 

The amount of air motion acceptable to a worker performing heavy work 
would be in the vicinity of 3000 to 4000 fpm. Moderate loads would 
require about 2000 to 3000 fpm and light loads about 1000 to 2000. Lower 
velocities are acceptable only in air conditioned spaces or in fixed 
workstations where very light heat loads are encountered. 

66) We selected answer A because: 

The correct equation for radioactive nuclei decay is Nt = NoC’^. 

Nn = Number ofradioactive atoms at ■st.'irtpnint 
’ Nt = Number of radioactive atoms left after a specific amount of time 

k = Disintegration constant 

t = Tune 

67) We selected answer A because: 

The safety factor is that extra margin of safety designed into the product 
over and above its intended use. 
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68) We seiecled tuiywei C bcuause. 

In industrial hygiene practice if instantaneous monitoring is not feasible, 
then the TLV-C can be assessed by sampling over a 15 minute period except 
for those substances which may cause immediate irritation when exposures 
are short. 

69) We selected answer C because: 

Infrared (IR) radiation passes easily through the cornea and the energy is 
absorbed by the lens and retina. 

70) We selected answer B because: 

Anthracosis is a pneumoconiosis caused by the exposure to coal dust (black 
lung). Silicosis is a pneumoconiosis caused by inhalation of the dust of 
stone, sand, or flint containing silica. Siderosis is a lung disease caused by 
inhalation of iron oxide or other metallic particles. Silicosiderosis is a 
pneumoconiosis in which the inhaled dust is that of silica and iron. 


71) We selected answer C because: 

Colorimetric tubes are relatively cheap, have a fairly long shelf life and are 
easy to read. Colorimetric or Draeger® Tubes are the most often used 
measuring device when taking Industrial Hygiene measurements. 


72) We selected answer A because: 

The Ames Test is a very popular quick screening test in use today. The 
Ames Test or Ames assay is named after its chief developer. Dr. Bruce 
Ames a biochemist at the University of California at Berkeley. The test uses 
various strains of Salmonella bacteria to screen suspect chemicals. The test 
does not measure carcinogenicity directly. It does however measure 
mutagenicity of a chemical. It is a widely accepted fact that almost all 
known mutagens are eventually found to be carcinogens. Remember, the 
test does not measure carcinogenicity directly, but rather the potential for 
carcinogenicity. 
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73) We selected answer B because: 

The suggested maximum angle for a ramp is 20 degrees 

74) We selected answer C because: 

This is described in the NSC Accident Prevention Manual for Business and 
Industry: Administration and Programs. The problem requires developing 
an incidence rate formula based on an annual index of 100 employees 
working 50 weeks for 40 hours per week. The annual incidence rate formula 
based on this specification will look like this. 

IR = Number of annual cases x Index standard hours/Number of actual annual hours worked 

The index will permit multiple facilities to be compared against a 
common indexing standard. 

Step 1: calculate the annual index standard hours worked. 

100 employees x 40 hours per week x 50 weeks / year = 200 000 employee hours / year 
Step 2: calculate the recordable injury incidence rates for the 4 years 
using the ab ove formula _ 


Year 

# of Recordable 
injuries 

Hours 

Worked 

Incident 

Rate 

1 

18 

4,400,000 

0.818 

2 

15 

3,800,000 

0.789 

3 

13 

5,800,000 

0.448 

4 

17 

7,200,000 

0.472 


75) We selected answer C because: 

According to Dan Peterson in Measurement of Safety Performance, 
incidence rates are lagging indicators of safety performance. Overall safety 
performance cannot be judged by historical data such as this, as incidence 
rates typically are poor performance indicators. 


76) We selected answer A because: 

The PSM Standard 1910.119 requires employers to investigate as soon as 
possible, but no later than 48 hours after the incident which did result or 
could reasonably have resulted in catastrophic releases of covered 
chemicals. The standard calls for an investigation team, including at least 
one person knowledgeable in the process involved, a contract employee 
when the incident involved contract work and others with knowledge and 
experience to investigate and analyze the incident, and to develop a written 
report on the incident. Reports must be retained for five years. 
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77) We selected answer B because: 

A spreadsheet is a computer program that enables you to develop and 
perform all sorts of calculations between the text and values stored in the 
document. Most spreadsheets include charting and limited database 
capabilities. 

78) Answer C is correct because: 

According to the National Safety Council’s definition of Total Quality 
Management (TQM), TQM requires the following: 

a. ) Commitment by top management to quality in all areas of 

organizational life, particularly health and safety 

b. ) Training and education in safety matters at all levels of the 

organization 

c. ) Continuous improvement programs implemented throughout the 

organization 

d. ) Measurement systems to identify areas where improvements can 

be made 

e. ) Communication fostered between management and employees, 

encouraging employee involvement and participation in quality 
improvement 

79) We selected answer C because: 

Strong and weak acids or bases are classified by how completely they ionize in 
solution. For example, perchloric, nitric, hydrochloric, hydrobromic, hydriodic, 
and sulfuric acids are classified as strong acids. Examples of weak acids include 
boric, hydrocyanic, carbonic, and acetic acids. Aqueous hydrofluoric (HF(aq)) 
is not classified as a strong acid because it does not dissociate completely in 
water. However, it is a very dangerous acid if it contacts human tissues. HF 
bums are slow to heal, and the fluoride ion causes severe pain in any joint it 
reaches {e.g., the elbow from a hand burn). Common strong bases include 
lithium hydroxide (LiOH), sodium hydroxide (NaOH), potassium hydroxide 
(KOH), and quaternary amine hydroxides (R4NOH). Common weak bases 
include ammonium hydroxide (NH40H), sodium carbonate (Na2C03), certain 
organic amines, and more. 
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Relative Strengths of Acids in Water 


(Strongest Acid) 


> 

^ Perchloric Acid 

HC\0, 


Suifuric Acid 

H2SO4 


Hydrochofic Add 

HC! 

£ 

% 

NrtricAcid 

HNO3 


Phosphoric Acid 

H3PO, 

n 

Hydroflyoric Add 

HF 

1 

Aceiic Add 

CH3COOH 

5 

Carbonic Acid 

H2CO3 


Hydrocyanic Acid 

HCN 


EbricAcJd 

HhBO^ 

(Weakest Acid) 



80) Answer D is correct because: 


Add 14.7 to psig to obtain psia 
1 atm Pressure 

-6 + 14.7 = 8.7 psia 
= 14.7 psi 
= 760 mm Hg 
= 29.92 in Hg 
= 33.90 ft H 2 O 
= 760 toiT 
= 101.3 kilopascal 

81) Answer B is correct because: 

Normal air contains 21% oxygen by volume. The vessel only contains 60% 
normal air. Therefore: 0.6 x 0.21 = 0.126 or 12.6%. 


82) Answer A is coiTect because: 

Considerable industrial hygiene sampling has been conducted using passive 
sampling teclmiques. Passive sampling uses a device capable of taking samples 
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of gas or vapor pollutants from the atmosphere at a rate eontrolled by a physieal 
proeess, sueh as diffusion, through a statie air layer or permeation through a 
membrane. It does not involve aetive movement of air through the sampler. 

The theoretical basis for passive sampling for both diffusion and permeation 
can be described as derivations of Pick's first law of diffusion. 

Charles's Law states "the volume of a gas varies directly with the absolute 
temperature if the pressure is kept constant". 

Raoult's Law applies to the solvent in many liquid systems and states "the vapor 
pressure of a volatile solvent in a dilute solution is proportional to its mole 
fraction". Henry's Law applies to a solute in a dilute solution and states "the gas 
phase concentration of the material is proportional to its mole fraction in the 
solution". 

The effectiveness of diffusion as a deposition mechanism is indirectly related to 
the square of the particle diameter and directly to the velocity of the aerosol. 

83) We selected answer B because: 

Water solubility - Water solubility can be defined as the maximum 
concentration of a solute which can be carried in water under equilibrium 
conditions and is generally given as ppm (parts per million) or mg/1 (milligrams 
per liter). 

84) Answer A is correct because; 


k 

0.69314718 
1.36 X 10-" 

T = 5.096670441 x 10'“ sec 


Convert to years: 


5.096670441 x 10'“ sec 1 min 1 hour 1 day 1 yr 

^_ y _ 1 - y -- 

1 60 sec 60 min 24 hours 365.25 days 

T = 1615 years 
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Answer C is correct because: 

Force to move the cart = the force of friction times the weight of the cart plus 
the load. 


F=|iN 


20 = 0.]2xN 


20 

0.12 


= N 


N = 167 

N = 167 - 55(cart)=112 lbs 
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86) Answer D is correct because: 

The six foot "use zone" is a requirement from the American Society for Testing 
and Materials (ASTM) standard FI 487, Playground Equipment for Public Use. 
A portion of this standard is reprinted below: 

9.2 Stationary Play Equipment — Stationary play equipment may be free¬ 
standing structures, may be in combination with other play equipment, or may 
be part(s) of a composite play structure. 

9.2.1 The use zone for stationary play equipment shall extend no less than 72 in. 
(1830 mm) from all sides of the play structure. 

9.2.2 The use zones for two or more stationary play structures that are not 
physically attached but are play-functionally linked shall be determined as if the 
separate equipment were parts of a composite play structure. 

9.2.3 The use zones of two stationary pieces of equipment that are positioned 
adjacent to one another may overlap if the adjacent designated play surfaces of 
each structure are no more than 30 in. (760 
mm) above the protective surface (that is, they 
may be located a minimum distance of 72 in. 

(1830 mm) apart). If adjacent designated play 
surfaces on either structure exceed a height of 
30 in. (760 mm), the minimum distance 
between the structures should be 108 in. 

(2740 mm). 

As can be seen in the figure, if the monkey bars 
are surrounded by a 6 foot safety zone, it would 
add 12 feet to each footprint dimension. 
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87) Answer C is correct because: 

From ASTM FI487, 9.2.3, two play structures 
exceeding 30 inches in height must be separated 
by a use zone of 9 feet (108 in.). As can be seen 
in the figure, if the structures are separated by 9 
feet and surrounded by a 6 foot safety zone, it 
would add 12 feet to the length and 21 feet to the 
width (20' X 33'). 



88) Answer A is correct because: 

^ d^ xh 
" 4 

.^^,_ 3.14x (132^x42 
4 

V = 574,760 cu ft 


574,760 X 7.48 gal per cu ft = 4,299,200 gallons 
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89) Answer A is correct because: 

^ _ 71 X h 


V = 


3.14x (132^x42 


V = 574,760 cu ft 


425 ft X 425 ft = 180,625 X 3 ft = 541,875 cu ft 

The proposed dike is too small to hold all material that could be stored in the 
tank by about 33,000 cubic feet or 250,000 gallons. 

90) Answer C is correct because: 

Step 1 Determine total footage of diked area. 

220 X 330 = 72,600 sq ft 

step 2 Determine the footage occupied by tank 2, 3 and 4. 

Tank # 2 and 3 Tank # 4 



A = 


3.14 X (50)" 
4 


A = 1963 sq ft each 



4 


.__ 3.14x(40y 

4 

A = 1257sqft 


TOTAL = 5,183 sq ft 
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Step 3 Determine total area not occupied by smaller tanks. 

Total area - Tank area = Area available 

72,600-5,183 = 67,400 


Step 4 Determine volume in the largest tank. 
4 

. 3.14 X (100^x35 

4 


V = 274,889 cu ft 


Step 5 Divide volume in largest tank (cu ft) by total area available (sq ft) to 
determine required height of diking 


274,889 

67,417 


= 4.07 feet required 


Note; The difference between answer B and C is about 35,000 gallons of 
product that would not be contained. 


91) Answer B is correct because: 
a . a 


Tan A = ■ 


15 


b = 


Tan A 


Tan 25 


32.17 feet 



The general rule of thumb is a 6:1 ratio. Add six feet distance for every 1 
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fool of screen width. So for a 5ft wide screen, the furthest participant should 
be 30 feet from the screen. 

92) Answer C is correct because; 



This question leaves a lot to be desired because it does not provide nearly 
enough information on truss usage. However, assuming the question is really 
asking which members are in tension, use this illustration of forces in a stable 
structure that is symmetrically loaded. Caution: External forces such as wind 
can change the loading. 

Again the illustration depicts a perfectly stable structure that is symmetrically 
loaded and shows forces involved. The analysis of a statically determinate 
frame is more appropriately accomplished by drawing a free-body diagram of 
each member and then applying the equilibrium equations for each diagram. 


93) Answer D is con*ect because: 

Calculate a "z" value using formula 


X- ]Ll 

z =-- 

a 



Area under the curve; -1.6 = 0.4452 

-400 

z=-= 

P, = 0.5 - 0.4452 = 5.5 % 250 


1.6 


z 

0 

1 

2 

o 

D 

4 

5 

6 

7 

8 

9 

1.5 

.4332 

.4345 

.4357 

.4370 

.4382 

.4394 

.4406 

.4418 

.4429 

.4441 

1.6 

.4452 

.4463 

.4474 

.4484 

.4495 

.4505 

.4515 

.4525 

.4535 

.4545 
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Note: Tables for the normal distribution will be provided on the examination. 


This time we are looking for the area 
under the curve from the beginning of 
the curve on the extreme left side to - 
1.6 standard deviations this side of 
the mean. Again, Z = standard 
deviation and X-bar = mean. 


Step 1: From the table, determine the 

area under the curve from the X-bar to a Z 
of 1.60. There is no negative Z or -1.6 on 
the table because it would occupy the 
same area. However, it would lie to the 
left of the X-bar. Negative left; positive 
right. 

Step 2: Subtract the area occupied 

from that half of the curve. 



This is the area we are 
looking for. 


From the table X 



of the curve. 


0.5 - 0.4452 = 0.0548 
94) Answer D is correct because: 

The Spearman correlation between two variables is equal to the Peai'son 
correlation between the rank values of those two variables; while Pearson's 
correlation assesses linear relationships, Spearman's correlation assesses 
monotonic relationships (whether linear or not). If there are no repeated data 
values, a perfect Spearman correlation of+1 or -1 occurs when each of the 
variables is a perfect monotone function of the other. There are several other 
numerical measures that quantify the extent of statistical dependence between 
pairs of observations. The most common of these is the Pearson product- 
moment correlation coefficient, which is a similar correlation method to 
Spearman's rank that measures the “linear” relationships between the raw 
numbers rather than between their ranks. 
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95) Answer A is correct because: 

A graphical display where the data is grouped into ranges (such as "40 to 
49 "j "50 to 59", etc), and then plotted as bars. Similar to a Bar Graph (Bar 
Chart), but in a Histogram each bar is for a range of data. Bar Graphs are 
good when your data is in categories (such as "body part", "department", 
etc). But when you have continuous data (such as incident rates) then use a 
Histogram. 

Histogram: a diagram consisting of rectangles whose area is proportional to 
the frequency of a variable and whose width is equal to the class interval. 

Bar Graph: a diagram in which the numerical values of variables are 
represented by the height or length of lines or rectangles of equal width. 

Pictogram (pictograph or icon) is an ideogram that conveys its meaning 
through its pictorial resemblance to a physical object. 

Confidence interval: is a range around a measurement that conveys how 
precise the measurement is. A confidence interval gives an estimated range 
of values which is likely to include an unknown population parameter, the 
estimated range being calculated from a given set of sample data. If 
independent samples are taken repeatedly from the same population, and a 
confidence interval calculated for each sample, then a certain percentage 
(confidence level) of the intervals will include the unknown population 
parameter. Confidence intervals are usually calculated so that this 
percentage is 95%, but we can produce 90%, 99%, 99.9% (or whatever) 
confidence inteivals for the unknown parameter. 

96) Answer C is correct because: 

In the case of risk assessments evaluating the magnitude and nature of risk to 
human health, it is important to control for confounding to isolate the effect 
of a particular hazard such as a food additive, pesticide, or new drug. For 
prospective studies, it is difficult to recruit and screen for volunteers with the 
same background (age, diet, education, geography, etc.), and in historical 
studies, there can be similar variability. Due to the inability to control for 
variability of volunteers and human studies, confounding is a particular 
challenge. For these reasons, experiments offer a way to avoid most forms of 
confounding. 

Confounding: A situation in which the effect or association between an 
exposure and outcome is distorted by the presence of another variable. 
Positive confounding (when the observed association is biased away from 
the null) and negative confounding (when the observed association is biased 
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toward the null) both occur. Confounding variables may also be categorized 
according to their source. The choice of measurement instrument 
(operational confound), situational characteristics (procedural confound), or 
inter-individual differences (person confound). 

• An operational confounding can occur in both experimental and 
non-experimental research designs. This type of confounding occurs 
when a measure designed to assess a particular construct inadvertently 
measures something else as well. 

• A procedural confounding can occur in a laboratory experiment or a 
quasi-experiment. This type of confound occurs when the researcher 
mistakenly allows another variable to change along with the 
manipulated independent variable 

• A person confounding occurs when two or more groups of units are 
analyzed together (e.g., workers from different occupations), despite 
varying according to one or more other (observed or unobserved) 
characteristics (e.g., gender) 

When examining the relationship between an explanatory factor and an 
outcome, we are interested in identifying factors that may modify the factor's 
effect on the outcome (effect modifiers). We must also be aware of potential 
bias or confounding in a study because these can cause a reported 
association (or lack thereof) to be misleading. Bias and confounding are 
related to the measurement and study design. 

• Bias: A systematic error in the design, recruitment, data collection or 
analysis that results in a mistaken estimation of the true effect of the 
exposure and the outcome. 

• Effect modification: a variable that differentially (positively and 
negatively) modifies the observed effect of a risk factor on disease 
status. Different groups have different risk estimates when effect 
modification is present.. Smoking and Asbestos exposure for 
example. 

• Independent Variable: the vaiiable you have control over, what you 
can choose and manipulate. It is usually what you think will affect the 
dependent variable. In some cases, you may not be able to manipulate 
the independent variable. It may be something that is already there 
and is fixed, something you would like to evaluate with respect to 
how it affects something else, the dependent variable like color, kind, 
time. 
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* Dependent Variable: is what you measure in the experiment and 
what is affected during the experiment. The dependent variable 
responds to the independent variable. It is called dependent because it 
"depends" on the independent variable. In a scientific experiment, you 
cannot have a dependent variable without an independent variable. 

• Controlled variable: is the element or feature that cannot be changed 
during the course of an experiment. The controlled variable is kept 
constant so the changes in other variables can be observed more 
easily. 

Example; You are interested in how stress affects heart rate in humans. Your 
independent variable would be the stress and the dependent variable would 
be the heart rate. You can directly manipulate stress levels in your human 
subjects and measure how those stress levels change heart rate. The 
temperature and lighting of the room are examples of controlled variables. 


97) Answer C is correct because: 

The coefficient of variation (CV) is a dimensionless number obtained by 
dividing the standard deviation by the mean. The CV allows comparisons to 
be made between different distributions. 

CV=^ 

X 


Given a = Standard Deviation 
X = Mean 
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98) Answer C is correct because: 

If $1,000 is invested in an investment account paying 8% interest how much 
will be accumulated in the account at the end of 10 years? 

i = .08 n = 10 P = $1,000 F = ? 

F = P(l+i)" 

F = 1,000 (l + .08)‘'’ 


F = $2,159 


Keystrokes for the TI-30X IIS calculator: 1000 x 1.08^ 10 = 2159 
Keystrokes for the HPIOBII 

1. 1000 (PV KEY) 

2. 8(IAnRKEY) 

3. 10 (NKEY) 

4. (FV KEY) for the answer 


99) Answer C is correct because: 


i = .08 n = 10 A = $1,000 P = ? 


P=:A 


^(l+i)"-l^ 


P = l,000x 


^ (i+.08 y°-i' 

^. 08 x(l+. 08 )‘'’^ 


$6,710 


Keystrokes for the TI-30X ES: 

1 000 X (1.08^ 10-1)/(.08 X 1.08 10) = 6,710 

Keystrokes for the HPIOBII 

1. 1000(PMTKEY) 

2. 8(I/YKKEY) 

3. 10 (N KEY) 

4. (PV KEY ) for the answer 
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100) Answer D is correct because; 

i = .1125 n = 7 A = $2,000 P = ? 


P = A 




P = 2,000 X 


^ (1.1125)^-1 ^ 

^.1125x(l.n25)^^ 


$9,349 


Key Strokes for the TI-30X IIS: 

2 000 X (1.1125^7-1)/(.1125 x 1.1125/^7) = 9,349 
Keystrokes for the HPIOBII 

1. 2000 (PMT KEY) 

2. 11.25 (PYR KEY) 

3. 7(NKEY) 

4. (PV KEY) for the answer 
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Self-Assessment 3 Questions 


1) Which of the following is correct concerning the use of structural 
reinforcing steel in concrete structures? 

a. ) Steel is used to prevent cracking 

b. ) Steel should not be used in floor slabs 

c. ) Plastic is commonly used as a reinforcing medium 

d. ) Steel reinforcement is often placed on chairs to prevent 

displacement 

2) An elevated water tank produces a ground level pressure of 95 psi. How 
high is the tank? 

a. ) 255 feet 

b. ) 65 feet 

c. ) 40 feet 

d. ) 220 feet 

3) You have just finished inspecting a degreasing operation involving an open 
tank equipped with a canopy hood. The tank is 2 foot by 3 foot and the 
canopy is 3 feet above the tank. The minimum capture velocity for this 
type of operation is 100 fpm. What rate of airflow is required in the canopy 
hood? 

Q = 1.4 X 2(L + W)HV 

Where Q = rate of airflow (cfm) 

L = tank length (ft) 

W = tank width (ft) 

H = height of canopy above tank (ft) 

V = desired control velocity (fpm) 

a. ) 2200 cfm 

b. ). 3200 cfm 

c. ) 4200 cfm 

d. ) 6500 cfm 
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4) When determining the electromagnetic propagation of thermal energy 
(radiation heat transfer) the transfer is accomplished by the motion of 
thermal waves traveling at the speed of light. These waves can be 
absorbed, transmitted or reflected by other bodies. The ratio of heat 
transfer by radiation from a fire to anybody maintained at a temperature 
above absolute zero can be determined from the equation shown below. If 
a fire temperature increases from 600°F to 1200°F,.that is, the temperature 
doubles, radiation will increase by a factor of_? 

Note: Assume the same area and emissivity for the affected surface. 
Q,:Q=(T,+460)^(T, + 460)^ 

a. ) 8 

b. ) 6 

c. ) 12 

d. ) 16 


5) Using the table of distances, determine the distance an above ground fuel 
tank can be located from your plant property line. The tank is upright, 
aboveground with a diameter of 32 feet 9 inches. It is 10 feet tall and will 
be filled to capacity. 



Ivlmim 

;(Miriuh^ .t)istaricd.m 




0 to 275 

10 

5 

751 to 12,000 , 

15 

5 

12,001 to 30,000 

20 

5 

30,001 to 50,000 

30 

10 

50,001 to 100,000 

50 

15 

100,001 to 500,000 

80 

25 

500,001 to 1,000,000 

100 

30 


a.) 

20 feet 

b.) 

30 feet 


50 feet 

d.) 

80 feet 
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6 ) 


During design two ducts meet at a junction (illustrated below). Which of 
the following options is the most appropriate? 


a. ) Install blast gate in B 

b. ) Resize ducts 

c. ) Ignore difference in SP 

d. ) Use enlargement regain calculation 



7) If the pressure in a closed gas cylinder is doubled, and the original 
temperature was 25 degrees Celsius, what is the new temperature? 


a. ) 

b. ) 

596 K 

273 K 

Pjx Vi 

P 2 XV 2 

c.) 

596 C 

Ti 

T 2 

d.) 

273 R 




8 ) 


If a light source produces a surface illumination of 70 foot candles at 10 
feet, at what distance will the illumination be 250 foot candles? 


a. ) 7.7 feet 

b. ) 5.3 feet 

c. ) 3.4 feet 

d. ) 4.4 feet 



9) Which of the following agents could be used to clean up a spill of mercury 
from a thermometer that has collected in the cracks of a wooden floor? 

a. ) Calcium polysulfide 

b. ) Nitric Acid 

c. ) Phenylmercury urea 

d. ) Hydrogen Phosphate 
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10) When eleclroplaling, the object to be plated is suspended in a chemical 

bath as the_in a electrical circuit and the material to be applied 

to the surface acts as the_. 

a. ) Anode, Cathode 

b. ) Cathode, Anode 

c. ) Plate, Filament 

d. ) Filament, Plate 

11) Which of the following equipment selections would you expect to be used 
in asbestos fiber counting by Phase Contrast Microscopy (PCM)? 

a. ) Pumps, cassette filters and PVC filters 

b. ) Coconut Shell Charcoal Tube 

c. ) Walton-Beckett Graticule 

d. ) Gilian CirCon-2 air Sampling System 


12 ) 


What is the present worth of a lump sum payment of $250,000 in 5 years 
using a 13% interest rate? 


a. ) $140,000 

b. ) $135,000 

c. ) $135,700 

d. ) $136,700 


P = F(l+i)'*'- 


13) An exhaust ventilation system in an industrial shop is removing about 3500 
cfm from a 10 by 30 foot room with 10 foot ceilings. The shop has no 
other source of ventilation. What is the air change in this shop? 

a. ) 22 room changes/min 

b. ) 33 room changes/min 

c. ) 1.16 room changes/min 

d. ) 3.36 room changes/min 

14) The ASME Code requires that the minunum pressure for a standard 
hydrostatic test be 150 percent of which of the following pressures? 

a. ) Burst pressure 

b. ) Normal operation pressure 

c. ) The required pressure relief valve setting 

d. ) Maximum operation pressure 
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15) Which of the following is the best demonstration for auditor impartiality 
during an audit? 

a. ) By being expertly prepared to conduct the audit 

b. ) By holding An accredited third party professional 

certification 

c. ) By signing a statement confirming impartiality and wil 1 report 

objectively all on the audit 

d. ) By being free from any line or operational responsibility for 

the activity being audited 

16) Wliich of the following equations is balanced? 


a.) 

N2H4 + 2 H 2 O 2 

-► 4 H 2 O+N 2 

b.) 

N 2 H 4 + 2 H 2 O 2 

-► 6H2O + N2 

c.) 

N 2 H 4 + 2 H 2 O 2 

-► 4 H 2 O + 2 N 2 

d-) 

N 2 H 4 + 2 H 2 O 2 — 

-► 4 H 2 O + 4 N 2 


17) During the course of an inspection you observe the following conditions: 
an exposure to methylene chloride of 10 ppm (TLV=50), methyl 
chloroform of 100 ppm (TLV=350) and an exposure to methyl alcohol of 
50 (TLV=200). Assuming the effects of these exposures are additive what 
is the percentage of TLV for this concentration? 

a. ) 92% 

b. ) 100% 

c. ) 80% 

d. ) 74% 


18) A enclosed parts cleaning operation using a spray gun is being conducted 
that results in two pints of methyl alcohol (MW=32.04 and SG= 0.792) 
being released each hour. You measure concentrations of 300 ppm, which 
is above the TLV of 200 ppm. How much dilution ventilation is required 
to lower the concentration to the TT.V? You may assume a K factor of 6. 

a. ) 11,400 cfm 

b. ) 39,400 cfm 

c. ) 3,400 cfm 

d. ) 9,950 cfm 


Q= 


403xlO«xSGxERxK 

MWxC 
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19) Your company is considering purchasing a company based in Germany. 
You need to find the relevant fire standards for that company. What is the 
best first step? 

a. ) Perform a key word search on the NFPA web site 

b. ) Perform a key word search using a general search engine 

c. ) Perform a key word search on the OSHA web site 

d. ) Perform a key word search on the ISO website. 


20) Using the logic illustrated in this fault tree calculate the Top Event 
probability of failure. 


a.) 

1 xl5-« 

b.) 

1.5% 

c.) 

8.998% 

d.) 

0.00001 



.01 


.03 


.05 


21) Using the logic illustrated in this fault tree calculate the Top Event 
probability of failure. 


a.) 

1.5 X 10 

b.) 

1.5% 

c.) 

.9% 

d.) 

0.00001 



.001 


.003 


.005 
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22) The diagram shown below illustrates a parallel component arrangement 
where the failure of one, two, or three components would not result in 
output failure (all four components must fail to produce output failure). 
Assuming the failure rate is the same for 
all components, which of the following 
formulas would you use to compute the 
probability of failure for this system? 


a.) 

C 2 .f 4 

b.) 

Cl + C2 + C3 + C4 

c.) 

F(e-t/m) 

d.) 

Fi X F2 X F3 X F4 



OUT 


23) A process uses chemical A and will be transferred from a storage tank into 
the process equipment. During the transfer, employees may be exposed to 
chemical A concentrations of 1.7 ppm for two hours each day. Will this 
exposure exceed the exposure limit for chemical A? 

TWA = O.Sppm BP = 53‘’C @ 1 ATM 

LFL = 10% UTL = 75% 

VP = 11.6kPa@20°C 

a. ) No - the TWA is greater that 1.0 

b. ) No - the TWA is less that 1.0 

c. ) Yes - the TWA is greater that 1.0 

d. ) Yes - the TWA is less that 1.0 


24) A company establishes an exposure limit for gas B at 100 mg/m^ If you 
have a constant concentration of400 mg/m^, how many hours a day can an 
employee be exposed to this concentration of gas B? 


a.) 

0.5 

b.) 

2.0 

c.) 

4.0 

d.) 

8.0 
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25) One of the Commercial Drivers working at your plant had a vehicle 
accident with a company truck that resulted in a citation for a moving 
traffic violation. Must your company procedures require a drug test for this 
driver? 

a. ) No, unless fatality involved 

b. ) Yes, within 8 hours 

c. ) Yes, within 32 hours 

d. ) No, solely driver’s responsibility 

26) According to OHSAS 18001, a successful management system should be 
based on all the following except? 

a. ) A generic occupational health and safety policy 

b. ) Identification of occupational health and safety risks and legal 

requirements, 

c. ) Objectives, targets, and programs that ensure continual 

improvements. 

d. ) Management activities that control the occupational health 

and safety risks. 

27) The primary way to protect potable water fi'om a non-potable supply is the 

use of a_? 

a. ) a shut off valve 

b. ) an air gap 

c. ) a check valve 

d. ) a one-way flow valve 

28) Which audit technique is best to verify that an organization is 
implementing a Energy Isolation program as written? 

a. ) Observing the energy isolation program practices and 

condition of the tools and equipment 

b. ) Interviewing authorized employees 

c. ) Reviewing employee training records and verifying 

supervisory effectiveness by conducting perception surveys 

d. ) Verifying that the organization has documented inspections 

of equipment, has a preventive maintenance program for 
energized equipment, and a process to ensure that any 
deficiencies found are corrected in a timely manner 
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29) The elements Global Harmonized System (GHS) requires all of the 
following classification criteria except: 

a. ) Physical Hazards 

b. ) Health and Environmental Hazards 

c. ) Protective equipment requirements 

d. ) Mixtures 

30) GHS compliant labels on chemical containers must display which of the 
following elements? 

a. ) A pictogram 

b. ) The word “Danger” 

c. ) flammable liquid 

d. ) The word “Warning” 

31) Which of the following best describes the primary purpose of classifying 
potential chemical hazards? 

a. ) Ensure proper hazard class and labeling on chemical 

containers 

b. ) Communicate infonnation concerning hazards and protective 

measures 

c. ) Standardize the Safety Data Sheet format 

d. ) Implement visual icons and pictograms to communicate 

hazards 

32) Information on the nature of the physical or health hazard is best describe 
by the term: 

a. ) Classification 

b. ) Hazard Class 

c. ) Hazard Category 

d. ) Hazard Statement 

33) Placing a chemical into a “hazard class” , and where necessary, a “hazard 
category”, is the concept of classification based on determining the hazard 
and: 

a. ) the severity of the effect 

b. ) identify the chemical container 

c. ) the layout of the SDS requirements 

d. ) nature of the hazard 
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34) Which of the following is a hazard as defined by GHS? 

a. ) Pyrophoric gas 

b. ) Simple Asphyxiants 

c. ) Pyrophoric liquids 

d. ) Combustible dust 


35 ) Which of the following is considered to be the most important source of 
fire standards in industry today? 

a. ) Factory Mutual 

b. ) Underwriters Laboratory 

c. ) National Fire Protection Association 

d. ) Uniform Fire Code 


36) The scope of the ISO 19011 standard is to provide guidance on the 
principles of: 

a. ) Managing and conducting an occupational health and safety 

system audit. 

b. ) Managing and implementing an environmental management 

system. 

c. ) Managing and implementing an occupational health and 

safety management system. 

d. ) Managing and conducting quality and environmental 

management system audits 

37) Which of the following is true concerning the use of the signal word 
"CA UTION" on product warning labels? Caution is used where there is a 
hazard or unsafe practice which if encountered could usually result in: 

a. ) Severe personal injury or extensive property damage 

b. ) Minor personal injury, or property damage 

c. ) Death, extensive property damage, extensive product damage 

and severe personal injury . 

d. ) Minor personal injury, product damage or property damage 


38) Of the many fire standards in the United States, which of the following is 

considered to be the most influential source? 

a. ) ANSI 

b. ) NFPA 

c. ) OSHA 

d. ) UL 
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39) Which of the following classes of products is covered by the Consumer 
Product Safety Commission rules? 

a. ) Swimming Pools 

b. ) Tobacco 

c. ) Hair Spray 

d. ) Breakfast Cereal 

40) When developing an emergency management plan, what is the principle 
against which the strategies and tactics must be compared? 

a. ) Command responsibilities 

b. ) Communications responsibilities 

c. ) Protection of life, property, and the environment 

d. ) Business continuity 

41) To identify hazardous conditions, assess their risk and establish effective 
risk control measures is the prunary function of a? 

a. ) Risk control system 

b. ) Risk management system 

c. ) Loss control system 

d. ) Loss management system 

42) When both parties involved in a disagreement agree to accept the 
determination of a third party, the process is known as: 

a. ) Negotiation 

b. ) Concession 

c. ) Obfuscation 

d. ) Arbitration 

43) Which of the following is considered to be the biggest problem in the 
computation of cost-benefit-analysis? 

a. ) Obtaining computer time 

b. ) Determining the indirect costs of mishaps 

c. ) Obtaining cost estimates for damage 

d. ) Determining lost time costs 
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44) Which of the following classes of products is covered by the Consumer 


Product Safety Commission rules? 

a.) 

Firearms 

b.) 

Pesticides 

c.) 

Motor Vehicles 

d.) 

Bicycles 


45 ) A science that deals with the incidence, distribution and control of disease 
in a population, including the sum of factors controlling the presence or 
absence of a disease or pathogen is called? 

a. ) Epidemiology 

b. ) Toxicology 

c. ) Biological 

d. ) Environmental 

46) Which of the following is generally considered to be a disadvantage of a 
Safety Committee. 

a. ) Serves as a channel to workers 

b. ) Deals with trivial issues thus freeing others time 

c. ) Fosters understanding and cooperation among workers 

d. ) Allows multi-craft solution to problems 

47) Which of the following best describes the main objective of the Consumer 
Product Safety Commission? 

a. ) Enforce the Product Recall Law 

b. ) Administer the Consumer Product Safety Act 

c. ) Determine fine for violators of the CPSA 

d. ) Protect consumers from unreasonable risk 


Copyright©2018 SPAN™ International Training, LLC 


136 





Certified Safety Professional (CSP) Exam Study Workbook Volume 11 


48) 

A safety professional is reviewing the recommendations from a root cause 
analysis report. A recommendation for corrective action suggests that 


employees 

in the affected process area be retrained in certain safety 


procedures to reduce the frequency of the event recurring. What should 
the safety professional ensure was considered before retraining the 
employees is submitted as a recommendation for corrective action? 


a.) 

That requiring employees 10 complete a written checklist bad 
been considered 


b.) 

That requiring employees to don personal protective 
equipment had been considered 


c.) 

That one or more effective engineering controls had been 
considered 


d.) 

That one or more effective administrative controls had been 
considered 

49) 

The primary reason safety professionals perform accident investigation is 
to determine causal conditions. The responsibility for correcting the 
accident causes is the: 


a.) 

Supervisor 


b.) 

Safety Administrator 


c.) 

Senior Safety Engineer 


d.) 

Plant Manager 

50) 

Which of the following tests is associated with the Otis-Lennon Mental 
Ability Testl 


a.) 

Personnel Classification Tests 


b.) 

Personality Inventory Tests 


c.) 

Multiple Aptitude Tests 


d.) 

IQ tests 

51) 

All of the following are examples of staff functions except? 


a.) 

Supporting 


b.) 

Planning 


c.) 

Commanding 


d.) 

Assisting 
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52) All the following are valid reasons for accident (mishap) investigation 
except? 

a. ) Prevent reoccurrence of similar events 

b. ) Establish casual factors 

c. ) Provide vehicle for discipline 

d. ) Provide data for trend analysis 

53) Which of the following is generally not considered to be an indirect cost 
of accidents? 

a. ) Wages paid to fellow workers for loss of productivity 

b. ) Cost of accident investigation team 

c. ) Cost to train new worker 

d. ) Cost of physical therapy 

54) An employer cited by OSHA has a period of_to contest 

the citation. The notice to contest is sent directly to the_. 

a. ) 15 working days, OSHA Area Director 

b. ) 10 working days, Occupation Safety & Health Review 

Commission 

c. ) 15 working days. Occupation Safety & Health Review 

Commission 

d. ) 15 working days, OSHA Regional Administrator 

55) Which of the following statements is in agreement with the domino theory 
of accident causation? 

a. ) All accidents have multiple causes 

b. ) Improper training causes most accidents 

c. ) An accident is symptomatic of a management error 

d. ) An unsafe act or condition initiates the accident sequence 
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56) ’I'he Occupational Safety and Health Review Commission (OSHRC) was 
established to bear and decide contested OSHA contested citations. All of 
the following statements concerning the commission are true except? 

a. ) The OSHRC is an independent agency of the federal 

government 

b. ) The OSHRC has three appointed members 

c. ) Any OSHRC member can oveiTule an Administrative Law 

Judge 

d. ) There are two levels to the OSHDRC, Administrative Law 

Judges, and OSHRC members 

57) Arrange the following hazard control steps in the proper sequence: (1) 
guard the hazard (2) engineer the hazard out if possible (3) educate 
personnel. 

a. ) 2,1,3 

b. ) 3,1,2 

c. ) 1,2,3 

d. ) 3,2,1 

58) Which is a method of reducing losses? 

a. ) A. Equipping and training a fire brigade 

b. ) a. Replacing physical guards on saws 

c. ) C. Installing ground fault circuit interrupters 

d. ) D. Performing hazard communication training 

59) The process of determining safety goals, allowing supervisors a chance to 
perform, providing assistance along the way and rewarding them 
according to their progress is known as? 

a. ) Management by exception 

b. ) Safety by Objectives 

c. ) OSHA Star Program 

d. ) Motivation-hygiene theory 
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60) Your company Chief Executive Officer and General Manager feels he has 
too many personnel reporting directly to him, including you (Safety 
Director). He has asked your opinion about where in the organizational 
structure to best place the safety function? The company has three senior 
executives: Personnel, Support and Operations. Where would you suggest 
placement of the safety function? 

a. ) Personnel 

b. ) Support 

c. ) Operations 

d. ) Remain staff of General Manager 

61) Several organizational charts are shown on the next two pages. These 
organizational charts depict different types of management concepts 
including traditional management, functional management, goal oriented 
management and matrix management. Which of the following 
organizational charts is the best example of a matrix management 
organization? 

a. ) Company "A" is an example of matrix management 

b. ) Company "B" is an example of matrix management 

c. ) Company "C" is an example of matrix management 

d. ) Company "D" is an example of matrix management 

COMPANY "A" 
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62) Which of the following best describes the method of establishing workers' 
compensation rates by the "Prospective Rating Plan" method? 

a. ) Client receives credit for improvements to safety conditions 

according to a set schedule of accident prevention activities 

b. ) Premiums are based on like employer experience 

c. ) Client pays according to the rate schedule per $ 100 of payroll 

d. ) Premiums relate to company experience averaged over a 

period of time 

63) Which of the following are used to adjust Worker’s Compensation 
Insurance Rates? 

a. ) Experience Modification Rate 

b. ) Incident Rate 

c. ) Worker’s Compensation Mod Rate 

d. ) Accident Rate 

64) Which of the following would be included by the insurance term "natural 
wear and tear perils"? 

a. ) Paint that has orange peeled 

b. ) Cracked and broken weather stripping 

c. ) Rust 

d. ) Roller-bearing wear and cracking 

65) A company manufactures plastic products. Raw plastic is purchased in 
pellet form and is molded into various products. Heat is applied to the 
plastic pellets (causing visible fumes in the molding processes) and 
mechanical sawing and grinding are done on some of the finished plastic 
products. In evaluating occupational health controls, what should a safety 
professional first advise management to do? 

a. ) Install exhaust ventilation on all operations producing visible 

dust or forties. 

b. ) Provide employees with eye and respiratory protection and 

advise them to avoid visible fomes. 

c. ) Monitor employees' exposure to vinyl chloride. 

d. ) Determine the nature of any health l■i.';k.«; and monitor 

employee exposures where appropriate. 
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66 ) The "bathtub" curve is frequently used in the study of reliability. The curve 

is a stress related depiction that describes the relationship between 
component failure and exposure. Failures occurring during early stages of 
use occur in the "debugging" period. This period or range on the bathtub 
curve is also often called the_? 

a. ) Wear-out period 

b. ) Experimental period 

c. ) Bum-in period 

d. ) Wear-in period 

67) What principle is employed to identify the “vital few”, whether customers, 
customer needs, product features, or inputs to help assure that resources 
and attention is concentrated where they will do the most good? 

a. ) Hystograph Principle 

b. ) Juran Principle 

c. ) Pareto Principle 

d. ) Smith Principle 

68 ) As an CSP, which of the following methods could you suggest to control 
dust hazards? 

a. ) Product Substitution and ventilation controls. 

b. ) Preventative Maintenance and procedural controls. 

c. ) Infrared thermographic imaging and inspection controls 

d. ) Layers of physical and operational controls 

69) After a training program is conducted, what is essential? 

a. ) Obtaining student feedback for continuous improvement 

b. ) Administering a quiz to ensure the student met the learning 

objectives 

c. ) Concluding the training program with a member of 

management to emphasize the importance of the training 

program 

d. ) D. Identifying the regulatory and compliance-related drivers 

from which the training program was derived 
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70) What are the two phases of effectively communicating risk to the public? 

a. ) Informing the public of the presence of the risk and involving 

the public in performing risk assessments 

b. ) Identifying/locating the various loss scenarios for the public 

and educating the public on how the risk level was determined 

c. ) Alerting/explaining a risk to the public and reassuring the 

public that the risk is being managed properly by describing 
what is being done to manage the risk 

d. ) Disclosing the presence of a risk to the public and explaining 

10 the public that the risk to the public is low 

71) The U.S. Voluntary Protection Programs (VPP) as administered by 
Occupational Safety and Health Administration is an optional safety- 
related management system. The four components associated with 
participating in the VPP include a management commitment, one or more 
work site analyses, hazard prevention and control, and establishing: 

a. ) Program goals and objectives. 

b. ) A joint labor-management committee. 

c. ) Safety and health training. 

d. ) A written safety policy. 

72) When establishing an organization's goals, each specific goal should be, 
realistic, measurable, and: 

a. ) Transferable. 

b. ) Scheduled. 

c. ) Innovative. 

d. ) Tactical. 

73 ) Based on the OHSAS 18001 guideline that the management system be 
suitable, adequate, and effective, which item should trigger a thorough 
management evaluation? 

a. ) The financial performance of the company was 30% lower 

than predicted. 

b. ) The environmental health and safety manager position 

experienced a high turnover rate in the past year. 

c. ) The safety performance has deteriorated by 40%. 

d. ) A lawsuit related to the company's environmental 

performance was filed in the last year. 


Copyright©2018 SPAN'^^ International Training, LLC 


144 





Certified Safety Professional (CSP) Exam Study Workbook Volume II | 


74) A paper shredder is labeled with the UL mark. What does this mark 
indicate? 

a. ) A specific piece of equipment and model number has been 

tested and certified that it meets Underwriters Laboratories 
published standards for product safety. 

b. ) The product manufacturer has determined that this line of 

products is safe for intended use. 

c. ) Represents that the product is listed in the Universal Library 

for patents. 

d. ) A statement that the product is certified to operate 

minimum number of hours before failure 

75) UN lAl/ is the code for a steel, closed-head drum, what does the 
UN designation or symbol signify? 

a. ) The drum contents ai'e hazardous and must be listed on the 

shipping paper 

b. ) The packaging confomis to the performance requirements for 

shipment 

c. ) That the drum can be shipped internationally 

d. ) The packaging was produced by the United Nations. 

76) A single harmonised hazard statement is required for each hazard category 
within each hazard class. Which of the following represents the greatest 
hazard? 

a. ) Category 1 

b. ) Category 2 

c. ) Category 3 

d. ) Category 4 

77) An analysis that is a thorough study of an organization or specific job/task 
to determine how training can help the organization to improve its safety, 
effectiveness or efficiency or if the specific job/task can be enhanced is 


called a? 


a.) 

Organizational analysis 

b.) 

Trainmg analysis 

^•) 

Needs analysis 

d.) 

Task analysis 


for a 
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78) Which of the following techniques is not normally used in the development 
or implementation of a system safety program? 

a. ) MORT 

b. ) PERT 

c. ) THERP 

d. ) Fault Tree Analysis 

79) Which of the following reflects the management theorist Peter F. Drucker's 
definition of productivity? 

a. ) The sum of all profit producing resources 

b. ) The total of all applied concepts to the formation of minimum 

personnel for maximum profit 

c. ) The balance between all factors of production that will give 

the greatest output for the smallest effort 

d. ) The art of maximum producing goods or services through the 

use of minimum human resources 

80) Which of the following would have the lowest value? 

a. ) Lower Explosive Limit (LEL) 

b. ) Upper Explosive Limit (UEL) 

c. ) Threshold Limit Value (TLV) 

d. ) Immediately Dangerous to Life and Health (IDLH) 

81) Halogenated fire extinguishing agents are hydrocarbons, which have one 

or more atoms of hydrogen replaced by one or more Halon atoms. 
Halogenated compounds stop combustion by interfering with the progress 
and development of combustion-intermediate free radicals. When Halon 
1301 is exposed to a high temperature (over 900°F) hydrogen-based fire 
which of the following gases are formed? 

a. ) Hydrogen fluoride 

b. ) Hydrogen carbonate 

c. ) Hydrogen chloride 

d. ) Phosgene 
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82) The US Centers for Disease Control and Prevention (CDC) uses categories 
A,B and C to describe bioterrorism diseases and agents. Which of the 
following best describes a category A Disease/Agent? 

a. ) They can be easily disseminated or transmitted from person to 

person 

b. ) They result in moderate morbidity rates and low mortality rates 

c. ) Water safety threats 

d. ) Emerging infectious diseases, such as hantavirus 

83) As the Safety director you are asked to determine whether a proposed 
corrective action is justified. The risk score for an oven explosion event is 
calculated to be 25. The proposed corrective action of a barricade outside 
of the building with a 75% effectiveness for protecting a passerby in the 
event of an oven explosion with a cost of $5000. The critical justification 
rating has been arbitrarily set at 10. For a score less than 10, the cost of 
the corrective action is not justified. Given the following chart, calculated 
critical justification rating score and determine if the corrective action can 
be justified. 


Cost Factor 

Rating 

Degree of Correction 

Rating 

Over $50,000 

10 

Hazard eliminated 100% 

1 

$25,000 to $50,000 

6 

Hazard reduced by 75% 

2 

$10,000 to $25,000 

4 

Hazard reduced by 50%-74% 

3 

$1000 to $10,000 

3 

Hazard reduced by 25%-49% 

4 

$100 to $1,000 

2 

Slight effect on Hazard less than 25% 

6 

$0 to $100 

1 




a. ) 18.75; yes it is justified 

b. ) 0.55; no it is not justified 

c. ) 28; yes it is justified 

d. ) 4.20; no it is not justified 

84) While monitoring plant workers you discover that the TLV-C is being 
exceeded, for more than 15 minutes, each work shift. Which of the 
following courses of action is appropriate? 

a. ) Continue monitoring and compute a new TWA 

b. ) Recommend that the operation be curtailed immediately 

c. ) Send the instrumentation for calibration 

d. ) Continue as long as you do not exceed LD-50 values 
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85) What type of respiratory protection would you recommend for employees 
working in the cloth cutting area of a fiberglass manufacturing facility? 

a. ) Mechanical Filter 

b. ) Supplied air 

c. ) Chemical Cartridge 

d. ) Self-Contained Breathing Ah 

86 ) Which of the following statements is most correct concerning electrical 
Ground Fault Circuit Interrupters (GFCI)? 

a. ) GFCIs will trip at about 5 milliamps line-to-line fault cuiTent 

b. ) GFCIs will trip at about 5 milliamps line-to-ground fault current 

c. ) GFCIs will protect against line to ground and line to line faults and 

trip at about 15 amperes 

d. ) GFCIs are required on all construction sites 

87) In an office enviromnent with a mixed workforce (male and female), which 
of the following conditions would cause a safety professional the most 
concern? 

a. ) Working in a 14 psia atmosphere 

b. ) Working in a 80oF atmosphere 

c. ) Work area noise of 76 dBA 

d. ) Airflow resulting in one air change every five minutes 

88 ) Which of the following would be considered a vasodilator? 

a. ) glycol 

b. ) ether 

c. ) aliphatic hydrocarbons 

d. ) aromatic hydrocarbons 

89) What do the intercostal canals of the body sense? 

a. ) Vibration 

b. ) Wind movement 

c. ) Changes in pressure 

d. ) Changes in temperature 
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90) According to most adult training experts, adults have four basic training 
needs. Which of the following is not included in those needs? 

a. ) Need to be in control of their learning 

b. ) Need to know why they are learning a topic 

c. )Need to change the material to fit their understanding of the 

requirement 

d. )Want to learn things that will make them more effective and 

successful 

91) Which of the following is the common language of client/server database 
management? 

a. ) SQL 

b. )URL 

c. ) HTML 

d. )HTTP 

92) When you develop the tests and evaluations for your training program, you 
should use all of the following guidelines except? 

a. ) Test items must be reliable. 

b. ) Evaluations are norm-referenced 

c. ) Each test item must have criterion-related validity 

d. ) The evaluation tool should be developed before the training begins 

93) One technique often used in safety and health training in the industrial 
environment is the conference method. Which of the following is the most 
correct concerning this important training tool? 

a. ) Individual knowledge is not particularly important during a 

conference session 

b. )The conference technique is not particularly suited to problem 

solving 

c. ) The success of the conference technique depends on the ability of 

the main presenter 

d. ) The success of the conference depends almost entirely on the 

ability of the facilitator 
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94) Which statement best defines Anthropometiy? 

a. ) Data gathering to identify the "average size or shape of human 

limbs 

b. ) The measuring of various response times of muscle contraction 

c. ) The study of human size and shape data to aid in workspace 

design and the aiTangement of tools and equipment 

d. ) Measuring male and female hand, arm, and leg lengths to better 

design sitting workstations 

95) Given the following numbers 10, 10, 15,25, 35 compute the (sample) 
standard deviation. 

a. ) 9.5 

b. ) 15 

c. ) 10.8 

d. ) 18 

96) Assuming the data follows a normal distribution with a mean of 1800 and 
a standard deviation of 250, what is the overall probability of the 
component failing between 1600 and 2,000 hours? 


z 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0.7 

.2580 

.2612 

.2652 

.2673 

.2704 

.2734 

.2764 

.2794 

.2823 

.2852" 

0.8 

.2881 

.2910 

.2939 

.2967 

.2996 

.3023 

.3051 

.3078 

.3106 

.3133 


a. ) 33.3% 

b. ) 57.8% 

c. ) 61.6% 

d. ) 45.5% 
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97) Compute the Product Moment Coefficient of Correlation for the scatter 

Nl(XY) (Zx)(2:y) 


diagram shown below. 


a. ) 0.955 

b. ) 0.943 


c. ) 0.886 

d. ) 0.998 
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98) As a consultant you have been given the task of investigating the safety 
at a dangerous intersection. Police reports indicate that there are an 
average of 5 accidents per month. Your employer tells you to develop an 
action report to change the intersection if the probability of more than 
three accidents is .65 or greater. What is the probability that there will be 
more than three accidents at the intersection this month? 

a. ) 0.26502 Develop report 

b. ) 0.26502 Take action ,. 

c. ) 0.73498 Develop report p(d- ^ 

d. ) 0.73498 Take no action 




99) You have a machine in your shop that has gone out of service 

unexpectedly 12 times in the last two years. What is the probability that 
the machine will operate the next two months without a break down? 

a. ) 37% 

b. )47% 


r! 


c. ) 50% 

d. )25% 
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100) Which if the following is used when the occurrences of an event are 
small but the number of cases is large enough to assure a few 
occurrences? 

a. ) Poisson distribution 

b. ) Chi-Square 

c. ) Pearson product moment of coefficient 

d. ) Spearman rank correlation 

4 ’ 
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Self-Assessment 3 Answers 


X 


1) We selected answer D because: 

Concrete structures must resist two kinds of forces those of compression and 
tension. Design of concrete slabs, beams and girders involves the 
computation of how much steel is required for strength in tension and how 
much concrete is required for strength in compression. The placement of 
reinforcement is a critical function if the structure is to resist the forces 
placed on it. All metal reinforcement should be accurately placed, supported 
at the proper height by concrete or metal chairs to prevent movement during 
pouring. The actual placement in the slab or beam, is dependent on the 
forces the slab will see. When a beam is supported at two or more points it 
will tend to break by pulling apart at the bottom — to add strength we place 
steel near the bottom surface where it is needed most. When a beam is 
supported at one point it is likely to fail by pulling apart at its upper surface 
first — so we need to place reinforcing as high as possible (but not generally 
closer to the surface than one inch). The weakness of concrete in tension is 
illustrated in the failure of a cantilevered slab, which fails at the top of the 
slab, thus requiring the steel to be placed toward the top of the slab. 

2) We selected answer D because; psi - k x H H - Height k - 0.433 psi pei ft 



95 

H = —= 219.4 
.433 

3) We selected answer C because: 

Q = 1.4 X 2(L + W)HV 


Q = 1.4x2(3ft + 2ft)x3ftxl00^m 


Q = 2.8x5x300 
Q = 4200 cfm 
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4) We selected answer B because: 

Q,:Q,= (T, + 460y:(T,+460y 

Q, : Q, = (1200 + 460y: (600 + 460/ 

Q, : Q,= (7.5x10'^) : (1.26x10*') 

Q, :Q.«6 


5) We selected answer C because: 

^ _ K d' X h 
" 4 

,, 3.14x(32.75)'xl0 

4 

V = 8424cu ft 

8424 cu ft X 7.48 gal per cu ft = 63,000 gallons 
According to the table, 50 feet distance is required. 


6) We selected answer B because: 


Balancing with dampers or blast gates is 
possible however the damper would be 
installed in duct "C" rather than "B". The 
recoimnended balancing method is to 
calculate the static pressure for each run 
from the exhaust hood up to the junction and 
calculate the percent differential (in this case 
it's 2.8 - 1.6 = 1.75 or 75%). Then a 
decision is made based on the following: 
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• If SP is less than 5% different use greatest static pressure. 

CFhdactual CFhf calcualcd • 


SP higher 


SP lower 


• If SP difference is 5 to 20% calculate increase in cfm in the duct 
with the lower static pressure according to the following: 

• If the SP is greater than 20% resize the duct with lowest SP. 
(Smaller duct will increase resistance and SP) 


Note: Enlargement regain calculations are not used for branch entry 

enlargements. 


7) We selected answer A because: 
T = Temperature in Kelvin 
P = Pressure 
V = Volume 


8 ) 


We selected answer B because: 


L=I, X 


(iZ 

(dj 


becomes d 2 = 


I I, xd 
V 1= 


2 

1 


PiXVi ^ P2XV2 

Ti T2 

P. _ 2(P2) 

T, Ta 

T2 = 2(t,) 

T2 = 2(298) = 596K 


I 70 X 10^ 
V 250 


d2-5.3ft 


9) We selected answer A because: 

Small spills of mercury can be cleaned up using calcium polysulfide with 
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excess sulfur by sprinkling the powder into cracks or unaccessible sites. The 
power will combine with the mercury and can then be removed by vacuum, 
or other methods. 


10) We selected answer B because: 

WTen electroplating, the object to be plated is suspended in a chemical bath 
as the cathode in a electrical circuit and the material to be applied to the 
surface acts as the anode. When current is applied in this process material 
enters the conductive chemical solution at the anode as ions and reverts back 
to atoms at the surface of the cathode. Much like with cathodic protection 
for corrosion when a sacrificial anode is consumed. The terms plate and 
filament refer to electron flow theory, such as in vacuum amplification 
tubes. 

11) We selected answer C because: 

The only possible selection would be the Walton-Beckett Graticule which is 
an eyepiece graticule specifically designed for asbestos fiber counting. It 
consists of a circle with a projected diameter of 100 plus or minus 2 pm with 
a crosshair having tic-marks at 3-pm intervals in one direction and 5-pm in 
the othogonal direction. There are marks around the periphery of the circle 
to demonstrate the proper sizes and shapes of fibers. The disk is placed in 
one of the microscope eyepieces so that the design is superimposed on the 
field of view. This allows counting of the fibers by field. Selection "A" is 
incorrect due to the PVC rather than MCEF filters that are used for asbestos 
sampling. 


12) We selected answer C because: 
i = .13 n = 5 F = $250,000 P = ? 

P = F(l + i)“ 


P = 250,000 x(l + . 13)'' 
P = $135,690 
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13) We selected answer C because: 

Room size = 10x10x30 = 3000 cfm 


-— = 1.16 room changes/min 

3000 cfm 

14) We selected answer D because: 

The ASME Code calls for 150% of the maximum operating pressure. 

15) We selected answer D because: 

In the book Health and Safety, Environmental and Quality Audits: A Risk- 
based Approach, Though it is possible for an auditor to perform a good job 
within the organization with which he or she has line or staff responsibilities, 
it is best for an auditor to be free from all such responsibilities so that the 
final audit report will be perceived by all readers to be free from any real or 
perceived biases. 


16) We selected answer A because: 

Only the first equation is balanced and represents the mixture of two 
substances, which explode on contact. The hypergolic reaction shown is that 
of Hydrazine and Hydrogen Peroxide. 


17) We selected answer D because: 


\0 

50 

IQO 

350 

50 


= .2 
= .29 
-.25 


74% 
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18) We selected answer D because: 

403 X10‘ X SG X ER x K 
MWxC 

403 X 1,000,000 X 0,792 x 0.0333 x 6 
32.04x200 

63,771,365 

6,480 

Q = 9841cfm 

Note: Remember the solvent is being applied at an hourly rate, and must be 
reduced to minutes to get cfm. The "K" factors are safety factors and run 
between 3 to 10 and depend on: 

1. ) The toxicity of the material (lower TLV = higher "K"). 

2. ) The evolution rate of the contaminant (usually non-uniform). 

3. ) The effectiveness of ventilation (location in airflow). 

19) We selected answer B because: 

Given the selections of word searches, the general internet search engine 
will provide the most valuable information. The other options will not 
provide international information. 

20) We selected answer C because: 

The symbol shown in the fault tree is that of the "OR" logic gate. This 
means that failure of any of the components in the tree will cause the overall 
system to fail; that is, component 1 can fail, or component 2 can fail, or 
component 3 can fail etc. This arrangement is often called series 
construction. The + shown in the gate represents the engineering symbol for 
the "OR" function. The rare event approximation can not be used in this 
problem, see next question. 

Pjotai = .01 + .03 + .05 - (.Olx .03x .05) = .08998 or 8.998% 
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21 ) We selected answer A because: 

The symbol shown in the fault tree is that of the "AND" logic gate. The * 
shown in the gate represents the engineering symbol for the "AND" 
function. This means that failure of all the devices in the system must occur 
before the entire system will fail. This arrangement is often called parallel 
construction. To determine the total probability of failure for this 
representation the bottom event probabilities would be multiplied; 

^Total = P] X 1*2 ^ P 3 

= .001X .003 X .005 = .000000015 or 1.5 x 10~* 

Note that if any of the minimal cut set event probabilities were higher than 
about 1 X 10 '^, using the rare event approximation would be inappropriate, 
see preceding question. 

22 ) We selected answer D because: 

Since the components are in parallel, the configuration indicates an "AND" 
gate situation, that is Ci and C2 and C3 and C4 must fail before the output 
fails. The symbol for an "AND" gate is which indicates multiplication, 
this leads us to the correct answer. Multiply the failure rates of each 
component. Fi x F2 x F3 x F4, or since the failure rates are all the same, F"*. 



Note: When dealing in probabilit)^ of failure the general rules are: 

• parallel construction indicates "AND" = multiply 

• series construction indicates "OR" = addition 
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23) Wc selected answer B because: 

Find the exposure of chemical A over an 8 hour period. 


8 hr exposure= 
8 hr exposure = 


(C,T,)+(C,T,)+... + (C„T„) 


8 hrs 

(l .7 ppm X 2 hrs) + (O ppm x 6 hrs) 

8 hrs 


0.425 ppm 


The exposure is less than the TWA. 


24) We selected answer B because: 


Find the allowable exposure time of gas B. 


8 hr exposure = 


(C,T,)+(C,T,) + ... + (C.T„) 


8 hrs 


(dOOppmxT,) 

100 ppm = ^ 

8 hrs 

100ppmx8hrs^2hrs 

400 ppm 

25) We selected answer C because: 

The DOT defines a motor vehicle accident as one in which either 
someone is transported to the hospital, or a vehicle is towed. The requirement 
for post-accident-controlled substances testing can be found in 49 CFR 
382.303: 

(a) A driver shall provide a uiiiie sample to be tested for the use of cuntrulled 
substances as soon as possible, but not later than 32 hours, after an accident, as 
defined in 390.5 of this subchapter, if the driver of the commercial motor 
vehicle receives a moving traffic violation citation arising from the accident. 
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(b) A driver who is seriously injured and cannot provide a specimen at the 
time of the accident shall provide the necessary authorization for obtaining 
hospital reports and other documents that would indicate whether there were 
any controlled substances in his/her system. 

(c) A motor carrier shall provide drivers with necessary information and 
procedures so that the driver will be able to meet the requirement of 
paragraph (a) of this section. 

26) We selected answer A because: 

OHSAS 18001 is an Occupation Health and Safety Assessment Series for health 
and safety management systems. It is intended to help an organization to control 
occupational health and safety risks. It was developed in response to 
widespread demand for a recognized standard against which to be certified and 
assessed. OHSAS 18001 will measure your managements system with regards 
to several dimensions. The extent of application will depend on such factors as 
the occupational health and safety policy of the organization, the nature of its 
activities, and conditions under which it operates. A successful management 
system should be based on: 

• An occupational health and safety policy appropriate for the 
company. 

• Identification of occupational health and safety risks and legal 
requirements. 

• Objectives, targets, and programs that ensure continual 
improvements. 

• Management activities that control the occupational health and 
safety risks. 

• Monitoring of the occupational health and safety system 
performance. 

• Continual reviews, evaluation, and improvement of the system. 

27) We selected answer B because: 

An air gap is a physical separation between a potable water supply and a 
non-potable water system that prevents the contamination of drinking water 
by back-siphonage or back flow. An air gap is often required by code. 
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28) Wc selected onowor A bocauEe: 

In the book Health and Safety, Envlwnmeniul and Quulily Audits. A Risky 
based Approach, Wlien possible, it is best for auditors to verify first hand 
that management processes are being implemented as documented. 
Otherwise, auditors have to rely on management certifications that the 
processes are being conducted appropriately 

29) We selected answer C because: 

The GHS hazard definitions are criteria-based and address three main 
classification criteria; Health and Environmental Hazards; Physical Hazards; 
and Mixtures. Classification is the starting point for hazard communication. It 
involves the identification of the hazard(s) of a chemical or mixture by 
assigning a category of hazaid/danger using defined criteria. The GHS is 
designed to be consistent and transparent. It draws a clear distinction between 
classes and categories in order to allow for “self classification”. For many 
hazards a decision tree approach (e.g., eye irritation) is provided in the GHS 
Document. For several hazards the GHS criteria are semi-quantitative or 
qualitative. Expert judgment may be required to interpret these data. It is 
recommended that the person responsible for GHS implementation consult the 
GHS Document or “Purple Book” for more complete information. 


30) We selected answer A because: 

Chemical manufacturers and importers have until June 1, 2015 to develop new 
GHS-compliant labels and put them on chemical containers. Chemical 
disti-ibutors have until December 1,2015 to make sure the new labels are 
affixed to all containers that are shipped. However, some manufacturers and 
distributors are ahead of schedule and you may already have started to see the 
new GHS labels on your shipments of chemicals. 

The new labels shipped with the container have to display all of the following 
elements: 

• A pictogram with one of eight new hazard symbols inside a diamond- 
«hafied box willi a ledbuidci 

• A signal word, either “Danger” or “Warning” 

• Hazard statements, such as “Highly flammable liquid and vapor.” 

• Precautionary statements, such as “Keep container tightly closed.” 

• The product identifier, such as product name and/or code. 

• Supplier identification, including manufacture name, address, and phone. 
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• The label may also contain supplemental information, such as 
“Directions for use.” 

31) We selected answer B because: 

1910.1200(a)(2) This occupational safety and health standard is intended to 
address comprehensively the issue of classifying the potential hazards of 
chemicals, and communicating information concerning hazards and appropriate 
protective measures to employees. 

32) We selected answer B because: 

The GHS New Terms are defined as: 

■ Classification - identification and evaluation of relevant data regarding chemical 
hazards and comparison to GHS criteria 

■ Hazard class - the nature of the physical or health hazard 

■ Hazard category - division of criteria within each hazard class 

■ Hazard statement - statement assigned to a hazard class and category that describes 
the nature and degree of hazard 

■ Pictogram - symbol plus other graphic elements intended to convey specific 
information about the hazards 

■ Precautionary statement — phrase that describes measures that should be taken to 
minimize or prevent adverse effects 

■ Safety data sheet (SDS) = Material Safety Data Sheet (MSDS) 

■ Signal word - indicates the relative level of severity of hazard. Danger is more 
severe. Warning is less severe. 

33) We selected answer A because: 

Each physical or health hazard is a 
“hazard class” (e.g., Carcinogenicity is 
a hazard class) A “hazard class” may 
be sub-divided in the criteria into 
several “hazard categories” based on 
the degree of severity of the hazard 

Placing a chemical into a “hazard class” 

, and where necessary, a “hazard 
category”, is the concept of 
classification based on determining 
not only the hazard, but also the 
severity of the effect. 


Hazard Classification 


Hazard Classification 



Hazard 


i Type 


Hazard Class 


T 


Hazard Category 


Hazard 

Severity 
— 
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34 ) We selected answer C because: 

The 2012 OSHA HazCoui’s addition of Pyrophoric gas, Simple Asphyxiants 
and Combustible dust to the Physical and Health hazards is very significant as 
these are not hazards as defined by GHS. 

“Simple asphyxiant” means a substance or mixture that displaces oxygen in the ambient 
atmosphere, and can thus cause oxygen deprivation in those who are exposed, leading to 
unconsciousness and death. Label: Warning. May displace oxygen and cause rapid 
suffocation. 

“Pyrophoric gas” means a chemical in a gaseous state that will ignite spontaneously in air at 
a temperature of 130 degrees F (54.4 degrees C) or below. 

Label: Danger. Catches fire spontaneously if exposed to air. 

Combustible dust is covered separately from HNOC, but is not specifically defined 

Guidance for defining combustible dust is to be taken from existing documents, including the 
directive for the National Emphasis Program; the NFPA standards also provide useful 
information 

Combustible dust must be addressed on labels where appropriate: 

Warning. May form combustible dust concentrations in air. 

Paragraph (f)(4) may apply to materials shipped in solid form, that create combustible dust 
when processed 


35) We selected answer C because: 

All of these codes are used in industry in the fire protection and prevention 
business. However, the National Fire Protection Association (NFPA) is 
considered the most important source of standards. 

36) We selected answer D because: 

This standard guides how to manage and conduct quality and environmental 
systems, audits. 

37) We selected answer D because: 

There are three traditional levels of warnings: 

• Danger is used where there is an immediate hazard, which, if 
encountered, will result in severe personal injury or death. 

• Warning is the signal word for hazards or unsafe practices, which 
could result in severe personal injury' or death 

• Caution is for hazards or unsafe practices, which could usually 
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result in minor personal injury, product damage, or property 
damage. 

38) We selected answer B because: 

The National Fire Protection Association is the main source of fire standards 
in the U.S. Some other sources would include the Uniform Fire Code, 
BOCA Basic Fire Prevention Code, Standai'd Fire Prevention Code. 


39) We selected answer A because: 


Several classes of products are covered by other agencies and therefore 


exempted from CPSC rules, these are: 

• Motor vehicles and equipment • Drugs 

• Food • Cosmetics 

• Medical devices • Poisons 

• Aircraft • Boats 

• Tobacco • Firearms 

• Ammunition • Pesticides 


The CPSC has issued several guidelines for specific products some of the 


more well-known are: 

• Bicycles • Matchbook covers 

• Swimming pool slides • Stovetops 


40) We selected answer C because: 

When developing emergency management plans, sometimes the 
fundamental purpose is lost, that is, to protect life, property, and the 
environment. Though command and communication responsibilities arc 
important (and must be part of the plan), the fundamental strategies have to 
be developed to protect people, property, and the enviromnent, and then the 
tactics can be applied. 

41) We selected answer C because: 

This is the definition of a loss control system. 

42) We selected answer D because: 

Ihe definition of arbitration is "the settlement of a dispute by a person or 
persons chosen to hear both sides and come to a decision". 
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43) We selected answer B because: 

[t is extremely hard to determine the indirect underlying cost of 
accidents, damage to equipment, total costs etc. 

Benefit-cost analysis is the systematic approach to assess, calculate and 
analyze the costs and benefits of competing alternatives, A simple 
analysis can be defined as a benefit divided by its cost. If the benefit is 
of measurable value, the benefit-cost ratio represents the benefit derived 
per unit of cost. 

The reciprocal of this is the cost/benefit and can be used to understand 
how good a “bargain” a particular alternative poses or the cost of one unit 
of benefit. 

44) We selected answer D because: 

Several classes of products are covered by other agencies and therefore 
exempted from CPSC rules, these are: 


• Motor vehicles and equipment • Drugs 

• Food • Cosmetics 

• Medical devices • Poisons 

• Aircraft • Boats 

• Tobacco • Firearms 

• Ammunition • Pesticides 


The CPSC has issued several guidelines for specific products some of the more 
famous are: 

• Bicycles • Matchbook covers 

• Swimming pool slides • StovetopS 

45) We selected answer A. 

This is the definition of Epidemiology 

46) We selected answer B because: 

According to the NSC, a safety and health committee is a group that aids and 
advises both management and employees on matters of safety and health 
pertaining to plant or company operations. In addition, it perfonns essential 
monitoring, educational, investigative and evaluation tasks. The committee 
should evaluate its performance against its established goals. 
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No other facet of safety program management is as controversial as the 
"Safety Committee". Depending of the support afforded the committee it can 
become a do nothing, gossip club or it can be can be an extremely valuable 
and effective medium for communication and problem solving. The 
committee is ideally suited for gaining widespread support for special 
projects or for "getting the word out". A committee is not especially suited 
to providing quick decisions; however they do provide an excellent 
coordination vehicle. One disadvantage is that these committees can become 
a "dumping ground" for trivial issues. 

47) We selected answer D because: 

The main objective of the Consumer Product Safety Commission is to 
prevent the consumer from being presented with a substantial risk of 
death, injury, or serious frequent illness. The first Chairman of the 
CPSC, Richard Simpson said the goal of the commission: "Is not to 
remove all risk, but all unnecessary risk". 

48) We selected answer C because: 

In Roger Brauer’s Safety and Health for Engineers, before forwarding a 
recommendation for corrective action to train (or retrain) employees, a 
safety professional should check to see if one or more effective engineering 
controls would cost effectively reduce the risk to an acceptable level. 

49) We selected answer A because: 

The cause factors discovered during accident investigations are normally 
corrected by the level of supervision that exercises control over the 
operation. 

50) We selected answer D because: 

The Otis-Lennon mental ability tests, often referred to as the Otis test, is 
used extensively in IQ testing. There is and has been huge controversy 
withm the educational community concerning the use of this type of testing. 

The controversy is multi-faceted and involves the test content, methods used 
in administering the test, methods used in scoring the test etc. The generally 
accepted premise in industrial safety work is that the cognitive ability tests 
such as the Otis test are not reliable indicators of the ability to do welt in 
industrial or safety training efforts. 
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51) We selected answer C because: 

Actions that are typically considered staff include planning, supporting, 
facilitating, training, assisting etc. Commanding implies actual production 
and is a line function. 

52) We selected answer C because: 

Accident investigation has as its primary purpose the prevention of similar 
occurrences and the discovery of hazards. The intent is not to place blame or 
administer discipline, but rather to determine how responsibilities may be 
defined or clarified and to reduce error producing situations. Accident 
investigation should improve the safety of operations, if accident 
investigation is used for punitive measures, the tool has the reverse effect. 

53) We selected answer D because: 

There are no universally agreed upon indirect costs of accidents within the 
health and safety community. Consequently, the term uninsured costs have 
grown in popularity because it has some standardization. However, it is 
generally agreed that the indirect costs of accident include, but are not 
limited to: 

• Cost of overtime for workers not injured 

• Cost of training new worker to replace injured 

• Cost of wages paid to accident investigators 

• Cost of wages paid to unproductive workers due to accident 

• Cost of damage to material and equipment 

• Cost of medical not covered by insurance 

54) We selected answer A because: 

When OSHA provides a penalty for a citation, they do it by certified mail. 
From the time you receive the letter you have 15 working days to contest the 
citation or the proposed assessment of penalty or both. You must notify the 
OSHA Area Director within this 15 day period or both the citation and 
penalty become final. The OSHA Area Director then forwards your notice to 
the Occupational Safety and Health Review Commission. 

55) We selected answer D because: 

H.W. Heinrich in 1931 developed a theory of accident prevention, which 
was based on five axioms. One of which was the domino theory of accident 
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causation. This theory modeled the accident sequence with five dominoes 
standing on end. As shown here, the dominoes represent the factors of 
ancestry or social environment, fault of the person, the unsafe act or 
condition, the accident and lastly, the injury. Once any one domino starts to 
fall there is nothing you can do to stop the sequence, however if you break 
the chain of dominoes by removing the center domino (unsafe act/condition) 
the accident sequence is aborted, and an injury will not occur. Heinrich 
stated it this way: "The occurrence of an injury invariably results from a completed 
sequence of factors the last one of these being the injury itself. The accident which 
caused the injury is in turn invariably caused or pennitted directly by the unsafe act of a 
person and/or a mechanical or physical hazard." Industrial Accident Prevention, 4th ed., 
McGraw-Hill Book Company, New York. 

This accident causation model has largely been replaced by the more modern 
concept of multiple causes that envisions many factors combining to set the 
stage for accidental loss. 

56) We selected answer C because: 

The Occupational Safety and Health Review Commission (OSHRC) has two 
levels of adjudication. The first level is the Administrative Law Judge (ALJ) 
who hears all cases not resolved on informal proceedings. The second level 
of review is the three-member Commission. The Commission can change a 
judge's decision on a case with votes from two or more members. A single 
member can bring the case up for review before the commission but acting 
alone cannot change the decision of the ALJ. One recent case involved a 
contractor who used a mobile crane to lift a back-hoe (with operator) 
equipped with hydraulic hammer 70 feet above grade to demolish the top of 
a bridge pier. The contractor was cited under 1926.550 (g), however, the 
ALJ ruled in favor of the contractor. As would be expected, the ruling was 
overturned by the OSHRC who ruled that a backhoe does not fall within the 
definition of a personnel platform. Additionally, the commission said that 
the worker was "riding the load" and the company could also be cited for 
that violation. 

57) We selected answer A because: 

Engineering is always the first and most successful method &f dealing with a 
problem. Second choice would be to guard the hazard, and last to educate 
the human element. Before making any recommendations, such as wearing 
PPE or training/retraining employees, for a corrective action to a problem 
area, a safety professional should check to see if installing engineering 
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controls would be the cost-effective way to reduce the risk. 

58) We selected answer A because: 

According to Safety and Health for Engineers, a fire brigade is equipped, 
trained, maintained and called on to reduce the effects of a loss that has 
already occurred. The other answer selections are loss prevention method. 

59) We selected answer B because: 

According to Dan Peterson in his book "Safety by Objectives" there are 
five steps involved in SBO: 

• Obtain management-supervision agreement on objectives 

• Give the supervisors an opportunity to perform 

• Let them know how they are doing 

• Help, guide, and train them 

• Reward them according to their progress 

Safety by Objective works best in an organizational climate that has 
upward and downward communications. 

60) We selected answer D because: 

This is a very difficult question! Like many management questions there 
could be several different answers. However, the general feeling is that the 
safety effort should report to a function with power and the control to 
comect problems. Root causes of mishaps can exist in any of the elements 
in a company as can the interrelated causes of accidents. We feel the best 
place for the safety expertise is in a staff function reporting to the senior 
executive. 

61) We selected answer D because: 

COMPANY "A" = Traditional 
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COMPANY "C" = Goal Oriented 
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COMPANY "D" = Matrix 



The safety function must give attention to outside influences such as the 
external enviromnent, community interest and general concerns. The 
management style that reacts to these performance forces is known as the 
contingency style. In choosing an organizational model that is most 
appropriate, the manager should remember that there is a range of workable 
solutions. The task is to find one that will give results with minimum 
difficulty in the situation in which the organization operates. 


62) We selected answer D because: 

Answer A "Client receives credit for improvements to safety conditions 
according to a set schedule of accident prevention activities" sounds like a 
"Schedule Rate". The schedule rate method involves penalizing or regarding 
a client for engaging in proven accident prevention activities, which are 
prescribed by the insuring agency. An audit of the "schedule" of activities is 
performed and the rate computed. I do not believe this system is currently 
use in the United States. 

Answer B "Premiums are based on like employer experience" is the 
definition of a manual rating method. The premium is based on the 
classification of the industry and the amount of payroll. 

Answer C "Client pays according to the rate schedule per $100 of payroll" is 
again a manual rating method. 

Answer D "Premiums relate to company experience averaged over a period 
of time" is one description of the experience or prospective rating method. It 
combines some of the characteristics of the manual rating method with an 
experience adjustment. Premiums are based on estimates of the expected 
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losses for the average company in a similar industry classification. 
Adjustments are made for loss experience (generally over the past three 
years). Premiums can be more or less than the manual rate. Another popular 
method is the "Retrospective Rating". Under this system, premiums ai'e 
directly related to past experience, however, the company pays an expected 
premium at the beginning of a period (usually) one year and then 
adjustments are made at the end of the period that reflect accident 
experience. 

63) We selected answer A because: 

The insurance industiy uses EMR for workers’ compensation insurance as a 
means of determining equitable premiums. These rating systems consider 
the average incident losses for a given firm’s type of work and amount of 
payroll and predict the dollar amount of expected losses due to work-related 
injuries and illnesses. The experience rating plan is an actuarial formula 
used by the workers’ compensation insurance industry to allow the insured 
to benefit from successful loss control. 


64) We selected answer C because: 

Natural weai* and tear perils include items such as fading, rust, pollution, 
settling of foundations, walls, pavements, etc. Wear and tear perils are not 
accidental, these things are certain to happen given a long enough 
timeframe. There would be no benefit in insuring these items, the risk 
would not be transferred. 


65) We selected answer D because: 

According to the NSC Fundamentals of Industrial Hygiene, To evaluate this 
problem, it is best to consult the material safety data sheets and the suppliers 
of the materials. With more details, one can determine what to monitor and 
the best method of controls. 
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66) We selected answer C because: 

When the failure rates of many 
common components are 
plotted against time a "bathtub" 
curve develops. These curves 
or plots are generally divided 
into three distinct areas or 
periods. Period "I" is known as 
the early failure or infant 
mortality period. This period is also often called the debugging or burn-in 
period. Failures occur during this period due to substandard material, 
construction or use of the component. As can be seen from the chart the 
failure rate is high during this period and gradually levels off as we 
approach period "II". Period "11" is known as the constant failure or the 
useful life period. Failures during this period occur as random or chance 
failures usually as a result of complex failures. Many times these failures 
involve two or more sub-components. This is the period where the largest 
percentage of accidental failures occur. Period "HI" is the old age or wear- 
out period. The product or components are past the useful life and failures 
are due to embrittled metal, excess wearing of parts, breakage, excessive 
consumption, etc. 

67) We selected answer C because: 

This is the definition of the Pareto Principle, sometimes referred to as the 
80-20 rule that indicates that 80% of the problems come from 20% of the 
operations. It is also true that 20% of the corrective actions and risk 
reduction actions can mitigate 80% of the risk, when the risk are understood. 

68) We selected answer D because: 

Some authorities claim that installation of dust removal equipment is the 
first real step—^the idea of prevention tlirough design. Others believe 
substitution of materials is the first step. According to NFPA 654 (Standard 
for the Prevention of Fire and Dust Explosions from the Manufacturing, 
Processing and Handling of Combustible Particulate Solids), both 
substitution and engineering controls are viable options, and the process 
must be studied to determine the best solution. When substitution of 
materials or processes is not a viable option, then engineering options are 
needed. The overall goal is to control dust concentrations, emissions. 
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accumulations and ignition sources. A collaborative ettort ina}' be made with 
management, process engineers, facility maintenance engineers, SH&E 
professionals, operators and others providing input. Failure mode and effects 
analysis, fault tree analysis or another methodology may be implemented to 
optimize the design. Physical controls, such as detection and suppression 
systems with shutdown interlocks, should be integrated into the design. 
Operating procedures for start-up, normal operations, emergency situations 
and shutdown should be developed in conjunction with the process unit’s 
design to ensure compatibility. Training for all personnel involved with the 
operation and maintenance of the unit must be provided and updated as 
needed. For existing processes, the hazard analysis should be reviewed 
regulai'ly and when the process or equipment is changed. Suggestions for 
improvement from operators and maintenance personnel should be 
incorporated into the system when possible. New advances in technology 
should be evaluated for inclusion into the design if possible. Ongoing 
equipment maintenance is critical. Systems should be inspected regularly. 
Predictive maintenance using infrared thermographic imaging will identify 
hot spots in the process and in electrical systems and motors. Vibration 
analysis, and acoustic and sound monitoring are also important tools to use 
in determining and repairing potential maintenance problems. 

69) We selected answer A because: 

According to Developing Safety Training Programs, Obtaining student 
feedback is essential. All modern management systems require formal 
processes for obtaining feedback for continuous improvement of the 
management systems. The training subsystem is no different 


70) We selected answer C because: 

Risk that affects the public must be explained to the public in a careful, 
planned way. First, the public must be alerted to the identity and magnitude 
of the risk in a straightforward, easy to understand way. Next, the public 
must be reassured that the risk is being managed and the steps that are being 
taken to manage the risk (in a straight forward, easy to understand way). 

71) We selected answer C because: 

The four major elements of the U.S. OSHA Voluntary Protection Programs 
are (1) management commitment and employee involvement, (2) work site 
analysis, (3) hazard prevention and control, (4) safety and health training. 
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72) We selected answer B because; 

In. 1he book Safety and Health Management, An organization's achievable 
goals must include schedule-based success parameter where each goal 
should have a time frame for success. 

73) We selected answer C because: 

In the book Health and Safety, Environmental and Quality Audits: A Risk- 
based Approach, the real purpose of adopting the OHS AS 18001 health and 
safety management system is to promote continuous improvement. If the 
management system detects a significant deterioration of the company's 
safety performance, then it should trigger a comprehensive management 
review of the issues that are contributors to the deterioration. The other 
items are ancillary, and possibly not even related to the occupational health 
and safety management system. 


74) We selected answer A because; 

The Underwriters Laboratory (UL) Mark on a product means that UL has 
tested and evaluated representative samples of that product and determined 
that they meet UL requirements. There are many types of UL Marks, each 
with its own specific meaning. The only way to determine if a product has 
been certified by UL is to look for the UL Mark on the product itself In a 
few instances, the UL Mark may be present only on the packaging of a 
product. The UL Listing Mark is one of the most common UL Marks. If a 
product carries this Mark, it means UL found that representative product 
samples met UL's safety requirements. These requirements are primarily 
based on UL's own published standards for safety. This type of Mark is seen 
commonly on appliances and computer equipment, furnaces and heaters, 
fuses, electrical panel boards, smoke and carbon monoxide alarms, fire 
extinguishers and sprinkler systems, personal flotation devices, bullet 
resistant glass, and thousands of other products. 

75) We selected answer B because; 

Thp, Research and Special Program Administration (RSPA) published final 
rule HM-181. In this rule, RSPA adopted a performance-oriented approach 
to the construction of non-bulk and intermediate-bulk hazardous materials 
packaging’s. These changes were based on the United Nations (UN) 
Recommendations on the Transport of Dangerous Goods and harmonized 
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US and International standards for the transportation of hazardous materials. 
Each manufacturer must mark every packaging that meets UN standards 
with the markings specified in §49 CFR 178.503. The identification codes 
must be durable and legible. Identification marks will be placed in a location 
on the packaging to be readily visible. All certified hazardous materials 

packaging’s must bear the United Nations symbol VQy. The letters UN may 
be applied in place of the symbol. Identification codes must be printed or 
embossed on the packaging in association with the UN Symbol. The 
packaging identification code. This code designates: 

• The type of packaging, 

• The material of construction and, when appropriate, 

• The category of packaging. 


76) We selected answer A because: 

Category 1 represents the greatest hazard. Opposite numbering system to 
traditional HMIS and NFPA. 

• e.g. Flammable liquid 

o Category 1 " Extremely flammable liquid and vapour ” 
o Category 2 ’’’'Highly flammable liquid and vapour ” 
o Category 3 " Flammable liquid and vapour ” 
o Category 4 “Combustible liquid” 

• e.g. Oral Acute Toxicity 
o Category 1 “ Fatal if swallowed " 

“Fatal if swallowed ” 

“ Toxic if swallowed” 

Category 4 “Harmful if swallowed” 
o Category 5 “Maybe harmful if swallowed” 


o Category 2 
o Category 3 
o 
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Table '1: Flammable andf Combustible) Liquid Classificat 

ion Companson 


Ftash Point 
Closed Cup 

<20“F(-7T) 

20T(7X)- 

100“F(3«°C)- 

140‘F(60‘’C) 

140”F(60°C)- 

iso'Fieex) 

15<rF(66^C)- 

200^F(9T“Q 

OSHA 

Rammable 

Rammable 

Combustible 

Combustible 

Combustible 

ANSI 

Exlreindy 

Flanmable 

Flammable 

Flammahle 

(<141‘Fi60.5'C} 

Combustibfe 

CombusSjfe 

RCRAIEPA) 


ignitable 

Ij^n^abie 



DOT 

Ranunabie 

Flammable 

Hammahle 

(<141»F«0.5*C} 

Combustible 

Combust 

CPSC 

Extremdy 

Rammable 

Rarmrabie 

Combustible 

Combustible 


NFPAJO 

Class 1 

Cia&si 

Claes 11 

Class llli 

Oass ill 


Criteria 

GHSCatefloiy 

Transport Class 1 Pacteig Group 

Flash point < 73^F(2TC) and imM boiling point 

1 

3J 

Flash point < 73'®F(23°C5 and tnirial botling point 

2 

3,11 

Flash p»tet S and < 14f>°F(60.5‘’C) 

3 

3JI1 

Flash jHaint > 14fl‘1^(60.5'’q and < 199.4"Fl93“q 

4 

Combuslibfe Liquid, PG1 

POT uses <2G0“F{53"'CH 


77) We selected answer C because: 

This is the definition of a needs analysis and will help you decide 
between training and non-training needs. After you define the 
performance discrepancy, instead of training, maybe a new set of work 
instructions will solve the problem. An example could be to hang out a 
PPE required sign to remind personnel that PPE is required when they 
operate a particular machine. 

78) We selected answer B because; 

MORT is Management Oversight and Risk Tree that is a type of fault 
tree that has both a management side and a operations side. When using 
MORT the two areas leading to management oversights and omissions 
are specific control factors and management factors. 

Program Evaluation Review Technique FEKT is the presentation of 
events, tasks and activities on a network in sequential form with 
completion time estimates. Although, the Safety Engineer can use this 
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scheduling "Model" to uncover bottlenecks and possible hazards that may 
arise from the order of work, or from changes in the set-up or 
environment that may arise it is not normally considered a system safety 
methodology. CPM or Critical Path Method is another scheduling 
model. 

THERP is Technique for Human Error Rate Prediction developed by 
Sandia Laboratories. 


79) We selected answer C because: 

According to the teachings of Peter F. Drucker, productivity is the 
measure of all the efforts that go into output, including managing social 
responsibilities. It should be expressed in terms that evaluate the overall 
result rather than assume that labor is the only productive effort. His 
concept of productivity includes: 

• Knowledge workers: That is, those workers who possess 
extraordinary skills and experience. These talented workers (line or 
staff) are usually high-cost and represent a high social investment. 
They can add tremendously to the overall productivity "score" or 
drive the cost of doing business through the roof. 

• Time: The ability to allow all resources to be involved in output 
activities to the maximum extent possible. Drucker warns that idle 
time for equipment or personnel is a tremendous waste, however it 
can be overshadowed by the loss of the manager’s time. Drucker 
believes that the manager’s time can be the most or least 
productive of any resource, however it is least evaluated, analyzed 
and managed of all the elements of overall productivity. 

• Product mix: The balance between high dollar profit products and 
low profit products is an important element in the overall 
productivity equation. 

• Process mix: The balance between what the company produces 
with its own equipment or people and what it chooses to buy from 
an outside source. How much time is spent doing what the 
company is really good at? 

• Organizational structure’ How well does the organizational 
stmeture suit the business, if time is spent fighting the 
organizational hierarchy it is wasted to production. Assignment of 
the wrong kind of people is an example; if top management is all 
sales folks, then could engineering suffer? 
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Note: Extracted from: An Introductory View of Management by Peter F. Drucker, 
Harper & Row. 


80) We selected answer C because: 

Concentration Continuum 


UEL 



As can be seen, health limits are measured in parts per million while 
flammability is measured in percentage (parts per hundred). 

AL = Action Limit 

PEL = Permissible Exposure Limit 

TLV = Threshold Limit Value 

REL = Recommended Exposure Limit 

IDLH = Immediately Dangerous to Life and Health 

LEL = Lower Explosive Limit 

LIEL = Upper Explosive Limit 


81) We selected answer A because: 

Halons (Halogenated compounds) are cuiTently widely used as fire 
extinguishing agents, although environmental concerns have placed some 
restrictions on their continued use. For example, halon 1301, 1211 and 2402 
have been identified as ozone-depletion agents. A complete phase out of the 
production of these halons by the year 2000 (with few exceptions) was 
required by international agreement (the Montreal Protocol). 'The 
substitution of an atom of hydrogen by a halogen atom renders the 
compound non-flammable and adds a flame retardant capability. Most 
halons are known by a 4 digit number which indicates the number of atoms 


Copyright©2018 SPAISF^ International Training, LLC 


180 























Certified Safety Professional (CSP) Exam Study Workbook Volume J l | 

of each type contained in the compound. The table below illustrates the 
process. 


Name of halogenated agent 

C 

F 

Cl 

Br 

BP 

(OF) 

SG 

70°F 

Carbon tetrachloride - CCU 

1 

0 

4 


170 

1.6 

Chlorobromomethane - CHaClBr 

1 

0 

1 

1 

151 

1.9 

Dibromotetrafluoroethane - C 2 F 4 Br 2 

2 

4 

0 

2 

76 

2.3 

Dibromodifluoromethane - CF 2 Br 2 

1 

2 

0 

2 

76 

2.3 

Methyl bromide - CHsBr 

1 

0 

0 

1 

40 

1.7 

Bromochlorodifluoromethane - CF 2 ClBr 

1 

2 

1 

1 

25 

1.8 

Bromotrifluoromethane - CFsBr 

1 

3 

0 

1 

-72 1 

1.6 


The last entry, Halon 1301, when exposed to a high temperature fire could 
produce either hydrogen fluoride or hydrogen bromide (or both) gases. 
Halon 1301 is made from methane by substitution of three atoms of 
hydrogen with fluorine and one atom of hydrogen with bromine. Halon 1301 
= 1 Carbon, 3 Fluorine, NO Chlorine, and 1 Bromine. 

82) We selected answer A because: 

NFPA 473 standard uses the CDC categories of diseases and agents. 
Category A: The US public health system and primary healthcare providers 
must be prepared to address various biological agents. These high priority 
agents include organisms that pose a risk to national security because of the 
following: Ease of dissemination'or transmission from person to person; 
result in a high mortality rates and have potential for major public impact; 
might cause public panic and social disruption; or they require special action 
for public health preparedness. Category B: The second highest priority. 
They are moderately easy to disseminate; result in moderate morbidity rates 
and low mortality rates; they require specific enhancements of CDCs 
diagnostic capacity and enhanced disease surveillance. Category C: These 
third priority agents include emerging pathogens that could be engineered 
for mass dissemination in the future because they are readily available, easy 
to produce and disseminate, and have a potential for high morbidity and 
mortality rates and major health impact. 


Copyright©2018 SPAN™ International Training, LLC 


181 
























Certified Safety Professional (CSP) Exam Study Workbook Volume II | 


83) We selected answer D because 

As described in Peterson’s Techniques of Safety Management, the 
Justification formula is: 

Justification = Risk Score /Cost Factor X Degree of Correction or 
J= 25/6=4.20. 

This factor is well below 10 and therefore not justified. 

The Risk Score = Consequences X Exposure X Probability 

84) We selected answer B because: 

TLV-C (ThresholdLimit Value-Ceiling) Is the one limit that should not 
be exceeded at any time during any part of the working exposure. In 
some references you may find recommendations that allow the TLV-C to 
be assessed by sampling over a 15 minute period for some substances. 
This does not change the limit, it merely suggests a sampling strategy. 
Don't get confused! 

85) We selected answer A because: 

The cloth cutting area of a fiberglass facility would most likely contain 
fibers and dust thus the logical choice would be a mechanical particulate 
matter filter. 

86) We selected answer B because: 

The ground-fault circuit interrupter (GFCI) is a fast acting device, which 
senses small differences in current flow (about 5 milliamp) between the 
white and black wire and in a fraction of a second (0.02-0.03 seconds) 
and shuts off the power to the circuit. The GFCI will not sense a line-to- 
line fault. Construction sites must guard against ground faults either by 
installing GFCIs or through an assured equipment grounding conductor 
program. 

87) We selected answer C because: 

Wurldrig in a 80 degree envi^'o^iment could be a situation that would 
cause concern but is overshadowed b}'^ a office workplace noise level of 
76 dBA. At this noise level, employees would have to shout to 
communicate at distances of only 4 feet. Although hearing loss might not 
occur at this level, noise induced irritation could certainly contribute to 
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mishaps. An atmosphere of 14psia could be encountered within a wide 
range of occupations and is not a major concern. One air change every 
five minutes could be acceptable with no other information given. 

88) We selected answer D because: 

Aromatic hydrocarbons can be vasodilators and can cause severe 
pulmonary and vascular injury when absorbed in large quantities. 

89) We selected answer C because: 

The intercostal spaces are hollows between the ribs. Intercostal nerves 
sense the difference between the pressure in the chest cavity and the 
outside (ambient) pressure. The intercostal muscles respond to the 
pressure differences to keep the intercostal spaces from blowing out or 
sucking in during respiration. 

90) We selected answer C because: 

According Clay Carr in Smart Training, The Manager’s Guide to 
Training for Improved Performance, adults have four basic training 
needs. 

• Adults need to know why they are learning a particular topic or skill, 
because the need to apply learning to immediate, real-life challenges. 

• Adults have experience that they apply to all new learning. 

• Adults need to be in control of their learning. 

• Adults want to leam things that will make them more effective and 
successful. 

To help accomplish these needs, include precise behavioral guidelines 
and procedures that the trainees are required to follow. 

91) We selected answer A because: 

SQL is the abbreviation for Structured Query Language. It is a 
standardized application language for relational databases that is used to 
enter data into a database, modify data, delete date and retrieve data. 

TIRT, is the, abbreviation of Uniform Resource Locator, the global addrer.r, 
of documents and other resources on the World Wide Web. 

HTML stands for Hyper Text Markup Language and is used for web 
publishing. 
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H'J'l'P blauds fui Irlyi.ipi Text Tiaiisfei' Protocol and is a file transfer 
protocol. 

92) We selected answer B because: 

Reliability is a measure of how well a test item discriminates the 
knowledge level of the participants. Evaluations for training purposes 
are NOT norm-referenced. Norm-referencing means that how well a 
trainee scores depends on how well or how poorly other trainees perform. 
Evaluations for training purposes should always be criterion- 
referenced. This means performance is measured against a pre-set 
standard. The test must measure what it is supposed to measure. The 
evaluation tool should always be developed before training begins. 

Pretest and posttest should cover equivalent subject matter, however it 
should not be the same test or test questions. 

93) We selected answer D because: 

One of the most valuable group techniques is the conference method. The 
strength of the conference method is in the individual knowledge and 
experience of the participants. The number of members should be kept 
small to allow maximum exchange of ideas. The establishment of goals 
and objectives is crucial to the success of this method. But more than 
anything else, this teaching method hinges on the capability of the 
facilitator or instructor. The facilitator logs the objectives and keeps the 
information and opinions flowing during sessions. After the conference, 
the facilitator distributes recommendations and informs members of 
actions taken as a result. Shortfalls associated with this method is the 
facilitator ensuring that the conference does not become a bull session 
and if management does not follow up on the recommendations, then the 
group will not support future efforts. 

94) We selected answer C because: 

This is described in terms of population percentages of different body 
segments. The remaining choices only partially define anthropometry. 
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95) We selected answer C because: 

To solve this problem without the use of the stat function on our 


calculator we must build 

a table 

; and then apply the 

1-r“ 


formula. 



sJ^ 

V n-1 

WHERE (x = X - X) 

X 

X 

X 

- X 

(X-Xf 



10 

19 

-9 


81 


X/ 

10 

19 

-9 


81 

i n- 

1 

15 

19 

-4 


16 



25 

19 

6 


36 



35 

19 

16 


256 


= 10.839 


i:x = 95 


Z(x- 

■X)' = 470 

V5-1 


On the TI SOX IIS: 







1. Set to STAT Mode using the second function of DATA key. 



2. Select 7-and enter. 



4. Enter Xi=10 down arrow FRQ=1; down arrow; X2=10 down arrow 
FRQ=1 down arrow; Xs^lS down aiTowFRQ=l down arrow; 
X4=25 down arrow FRQ=1 down aiTow; X5=35 down arrow 
FRQ=1 down an'ow' _ 




....SXAT DEG 



5. Press STAl V Ai‘ 


$m\m 
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6. Select Sx-10.839 


Texas Instruments 


Tl 30X1 IS 

IX 

c 


ax 



10.839 

_ 

. - 

STAT DEG 


96) We selected answer B because: 

Step 1: Calculate a "z" value using formula 

X-p 

z =- 

a 

2000-1800 

z =- 

250 


z = 


^ = 0.8 
250 


Area; 0.8 = 0.2881 
X-p 


1600-1800 

250 


-200 

z =- 

250 


-- 0.8 


Area; — 0.8 = 0.2881 


Pj = 0.2881 + 0.2881 = 0.5762 
P^ = 57.6% 
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Step 2: Add each individual area to determine the total area under the 

curve 


This time we are looking for the area under the curve between two points. In 
this case the distance from the mean is the same, that is ± 0.8 standard 
deviations from the mean. So we can determine the area under one deviation 
and double it to determine the total area. If they were different values we would 
simply add them together. 


Table of the Normal Distribution provided on the exam. 


|z 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0.7 

.2580 

.2612 

.2652 

.2673 

.2704 

.2734 

.2764 

.2794 

.2823 

.2852 

|o.8 

.2881 

.2910 

.2939 

.2967 

.2996 

.3023 

.3051 

.3078 

.3106 

.3133 


From the table, determine the 
area under the curve from the X-bar to a 
Z of 0.8. There is no negative Z or -0.8 
on the table because it occupies the 
same area. So to find the total area we 
simply double the table value. 

97) We selected answer B because: 


Step 1:_ Build a table 


X 

Y 

X^ 

Y^ 

XY 

35 

35 

1,225.00 

1,225.00 

1,225.00 

30 

30 

900.00 

900.00 

900.00 

■25 

25 

625.00 

625.00 

625.00 

20 

20 

400.00 

400.00 

400.00 

15 

10 

225.00 

100.00 

150.00 

10 

15 

100.00 

225.00 

150.00 

SX=135 

EY=135 

ZX-=3,475 

EY2=3,475 

SXY=3,450 
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Step 2: Apply the formula. 

NZ(XY)-(i:X)(lY) 

VnI(x^)-(Ix)^ VnI(y^)-(IY)^ 


6(3,450)-(135)(135) 

^6 (3,475) - (135)^ ^6 (3,475) - (135/ 


20,700-18,225 __ 

^20,850 -18,225 -^20,S50 - 18,225 


2,475 _ 2,475 

V2,625 ^2,625 ” 2,625 


0.943 


Most scientific calculators have a "stat" function, which will allow you to 
compute coefficient of correlation with a single key stroke, after entering the 
individual data points. Consult your calculator instruction book. 


On the TI30X IIS; Set to STAT Mode then select 2-VAR and enter: Press 
data Xi= 35 down arrow Yi=35 down arrow X2=30 down arrow Y2=30 down 
arrow X 3=25 down arrow Y3=25 down arrow X 4=20 down arrow Y 4=20 down 
arrow X 5 =15 down arrow Ys^lO down arrow, Xe^lO down arrow Y6=15, then 
press STATVAT, select r = 0.943. 
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98) We selected answer C because: 

In order to solve this problem we must calculate the probability of 0, 1, 2, 3, 
accidents occurring, add these together, and then subtract from 1. The value of 
“t” in this problem is 1. 

Po =-^-^ = 0.00674 P =-^ = 0.03369 
0 ! ' 1 ! 

-5 ^2 -5 ^3 

P2=-^-^ =0.08422 P,=-^ = 0.14037 

2! 3! 


P(o.i.2.3) = 0.00674 + 0.03369 + 0.08422 + 0.14037 = 0.26502 

= 1-0.26502 = 0.73498 

99) We selected answer A because: 


— 

Set t = 1 (a two month period) X = expected number of events, so if 12 failures 
happened in 24 months, then for two months we would expect one failure or X 
= 1 . 

Rate (r) to solve for is “0”. 


100) Answer A is correct because: 

A Poisson distribution is useful when an occurrence can occur more than once, 
for example, iiidustiial accident experience over a period of lime where a 
worker may have more than one accident in a year or where the same type of 
accident may occur over and over. 
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Self-Assessment 4 Questions 

1) Acetylene reacts violently with which of the following? 

a. ) Chlorine 

b. ) Halonl211 

c. ) Halon 1301 

d. ) Astatine 

2) A automobile brake master cylinder fails 4 times out of 1,000,000 
operations. What is its success rate? 

a. ) 9.99996 x lO"’ 

b. ) 99.9999 x lO'^ 

c. ) 99.9 X 10-3 

d. ) 0.99 X 10-1 

3) Which of the following is true concerning placement of underground 
flammable liquid storage tanks with respect to existing building 
foundations? 

a. ) Must be 1 foot from foundations for Class I liquids 

b. ) Must be 5 feet from foundations for Class II liquids 

c. ) Must be 3 feet from foundations for Class I liquids 

d. ) Must be 4 feet from foundations for Class I liquids 

4) Which of the following factors does not affect the load capacity of a mobile 
crane? 

a. ) Boom Length 

b. ) Boom Angle 

c. ) Extension of outriggers 

d. ) Installation of a anti-two-block device 
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5) When a loss scenario is identified, what are the lour steps to control its 
risk? 

a. ) Recognition of incident potential, employer participation, 

implementation, and feedback and control 

b. ) Problem identification, implementation of corrective 

measures, employee participation, and feedback and control 

c. ) Problem characterization, selection of corrective measures, 

implementation, and feedback and control 

d. ) Problem identification, selection of corrective measures, 

management briefing, and feedback and control 

6) Your plant has had 50 serious vehicle accidents in the past 10 years, three 
involving forktrucks. What is the probability that the next serious accident 
will involve a forktruck? 

a. ) 10% 

b. ) no way to tell 

c. ) 9% 

d. ) 6% 


7) The National Electrical Code utilizes a Class, Division and Group hazard 
identification system. Class 11 hazards involve: 

a. ) Flammable liquids 

b. ) Dusts 

c. ) Fibers 

d. ) Powders 



Which of the following is true concerning placement of structural 
reinforcing steel in concrete slabs? 

a. ) Steel should be placed high in cantilever floor slabs 

b. ) Steel should always be placed low in floor slabs 

c. ) Steel should always be placed high m floor slabs 

d. ) Steel should always be on chairs in the middle of floor slabs 
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9) A school bus is moving at 100 km/hr and is acted on by a decelerating 
force of 5 meters per second per second. How many meters will it take the 
bus to stop? 

a. ) 144 meters Hr 2 3 S 

b. ) 77 meters ^ 

c. ) 154 meters 

d. ) Ill meters 

10) An automotive parts distributor purchases parts from overseas locations 
and markets these parts in the U.S. The distributor receives 25% of its 
parts from country "A" who has a 10% reject rate, 25% from country "B" 
who has a 5% reject rate, 12.5% from country "C" with a 15% reject rate, 
and 37.5% from country "D" with a 1% reject rate. If you purchase a 
defective part what is the probability it came from country "D"? 

a. ) 10% 

b. ) 12% 

c. ) 6% 

d. ) 8% 

11) Which of the following temperature ranges concerning fire sprinkler heads 
color coding is correct? 

a. ) 100 Degrees Ceiling Temperature - Green 

b. ) 150 Degrees Ceiling Temperature - White 

c. ) 225 Degrees Ceiling Temperature - Orange 

d. ) 300 Degrees Ceiling Temperature - Blue 

12) Which of the following items would not normally be present on the 
"accounting form" used to perform a Failure Modes and Effects Analysis 
(FMEA)? 

a. ) Name of item 

b. ) Failure Mode of the item 

c. ) Effect of operation on the system 

d. ) Cost of the item in respect to reliability 
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13) During a field inspection you observe an operation involving a mechanical 
power press that requires giiarHing The press is equipped Avitli an electrical 
main power disconnect switch that has provisions for locking-out in the 
OFF position. The point of operation enclosure is unguarded, and 
management decided to use a "point of operation device" that requires the 
operator to use both hands to operate the controls. What is the safe distance 
if the total press cycle is 1 second in duration? 

a. ) 3.25 feet 

b. ) 5.25 feet 

c. ) 7.25 feet 

d. ) 9.25 feet 


14) 


15) 


How much pressure would be lost to friction for 200 feet of 6-inch 
Schedule 40 steel pipe having a inside diameter of 6.065 inches and a C 
factor of 100 and providing a flow of 1850 gpm? 


a.) 

18 psi 

b.) 

31 psi 

c.) 

22 psi 

d.) 

11 psi 

All of the 

following are e 

a.) 

Ordering 

b.) 

Supervising 

c.) 

Scheduling 

d.) 

Training 






16) Which of the following steps would be taken in the establishment of a 
Safety by Objective Program (SBO)? 

a. ) Establish a fee schedule for safety infractions 

b. ) Develop goals with supervisors 

c. ) Schedule site wide training 

d. ) Order a new library of safety literature 
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17) Which of the following factors were not included in the original 
Hawthorne Studies on productivity and morale? 

a. ) Illumination levels 

b. ) Rest Periods 

c. ) Length of work day 

d. ) Mix of males and females 

18) Which of the following were included in Heinrich's domino theory of 
accidents? 

a. ) Safety, Security, Belonging, and Self-esteem 

b. ) The three E's 

c. ) Social, fault, unsafe act, accident, injury 

d. ) Man, machine, money, injury, accident 

19) Which of the following methods reflects today’s thinking on dealing with 
a minor rule infraction in the workplace? 

a. ) Reprimand first time, terminate second time 

b. ) Written reprimand 

c. ) Oral reprimand, one-day suspension 

d. ) Oral reprimand 

20) It is a generally accepted theory in the accident prevention arena that the 
attitude of supervisors and managers can affect the actions of junior 
supervisors and employees. Which of the following best describes that 
relationship? 

a. ) Supervisors attitudes have no effect on employees 

b. ) Supervisors attitude has little effect on employees 

c. ) Supervisors attitude has direct influence on employees 

d. ) Supervisors attitude has direct influence, which cannot be 

changed 
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21) The Management Grid® by Robert Blake and Jane Mouton, illustrates 
management styles by drawing a grid which has on the "Y" axis Concern 
for People and the "X" axis Concern for Production. Thus a 1J supervisor 
would exhibit which of the following: 

a. ) High Production, High Concern 

b. ) High Production, Low Concern 

c. ) Low Production, High Concern 

d. ) Low Production, Low Concern 


22) What are the axes of a conventional risk matrix? 

a. ) A. Risk V5. Likelihood 

b. ) B. Number of Loss Scenarios vs. Probability 

c. ) C. Likelihood vs. Consequence 

d. ) D. Severity vs. Magnitude 


23) Your 2020 Enviromnental Safety and Health plan calls for a expenditure 
of $300,000 in 2023 (3 years from now). How much must be set aside in 
each of your annual budgets for this expenditure? Money is cun'ently 
worth 11% and will remain constant for your computations. 

a. ) $90,430 

b. ) $110,560 

c. ) $140,900 

d. ) $89,760 



24) In some combustible gas meters an electrical circuit consisting of a series 
of resistors is used to measure the mixture of combustible gas to. air. The 
resistors are balanced and one leg of the circuit, called a hot wire, is 
exposed to the suspect atmosphere. If a combustible mixture is present a 
catalytic combustion increases the resistance of the wire and causes an 
imbalance. The circuit is called; 


a. ) Combustible Resistor Circuit (CRC) 

b. ) Wheatstone Bridge 

c. ) Combustible Balancing Circuit 

d. ) Hot Wire Detector (HWT) 
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25) Which of the following is considered to be the least effective safety 
measure for work that requires entry into a confined space known to have 
contained toxic chemicals? 

a. ) One man equipped with a rope tied around his waist 

b. ) Entry personnel equipped with SCBA 

c. ) Rescue personnel on stand-by at the Fire Station 

d. ) Both workers assigned to task inside the tank 

26) All of the following are common redundant design philosophies except: 

a. ) Series 

b. ) Parallel 

c. ) Standby 

d. ) Derating 

27) The study of disease as it spreads through man and the environment and 
usually involves large groups of people is called? 

a. ) Demography 

b. ) Diseasealogy 

c. ) Epidemiology 

d. ) Cronogology 

28) You passed the CSP Core Examination with a score of 192. The 
cumulative statistics for this examination are as follows: Mean 180, 
standard deviation 32. How many safety professionals taking the exam 
have scored higher than you? 

a. ) 25% 

b. ) 35% 

c. ) 16% 

d. ) 45% 

29) Which is a management tool for helping top management understand and 
prioritize the corrective actions to reduce the risk of identified loss 
scenarios? 

a. ) Failure, mode, effect, and criticality analysis 

b. ) Risk ranking analysis 

c. ) Event tree analysis 

d. ) Benefit-cost analysis 


Copyright©2018 SPAN'^^ International Training, LLC 


196 







Certified Safety Professional (CSP) Exam Study Workbook Volume II | 


30) The Total Quality Management philosophy considers accidents to fall into 
which of the following categories? 

a. ) Cost of doing business 

b. ) Largely preventable, but not always cost effective 

c. ) Out of control perturbations 

d. ) Process defect or mistake - preventable in every way 

31) As the Safety Director for a large construction company you discover that 
several pieces of equipment are not in compliance with federal directives. 
Additionally, your own survey of the equipment has convinced you that 
the non-compliance poses a moderate risk of injury. However, your initial 
request for funding has been turned down and will not be added to the 
budget until next year. Which of the following is the best course of action? 

a. ) Place your budget request for next year early and with ample 

justification and keep up the good work 

b. ) Document your feelings in a file and store in a safe place then 

report the entire situation to the union steward 

c. ) Discuss the situation with the previous safety director to 

determine if he has any suggestions 

d. ) Prepare a report to management documenting your findings 

in a clear concise manner stressing the risk of injury and the 
degree of non-compliance 

32) In concert with the concept of behavioral management and reinforcement 
strategy, which of the following situations represents the best opportunity 
to develop good work habits? During training the instructor/supervisor 
should: 

a. ) Demonstrate then evaluate the workers ability to perform the 

job, providing coaching assistance 

b. ) Reward incorrect responses with negative reinforcement 

c. ) Reward correct responses with positive reinforcement 

d. ) Read from prepared text, have student do homework and then 

administer periodic written te.sts 
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33) Which of the following provides the best example of progressive 
discipline? 

a. ) A laborer who operated a crane without being qualified was 

fired 

b. ) An electrician who worked a 4160 volt circuit hot was given 

a letter of reprimand and subsequently fired for not using a 
proper ladder 

c. ) A worker was given a verbal warning for not wearing safety 

glasses, and a month later given 5 days without pay for a 
second offense 

d. ) An iron worker was given a verbal warning for not tieing off 

in January 1993 and fired for not tieing off in December 1994 

34) The supervisor for a electrical crew is ill and will be off the job for a period 
in excess of two weeks. A new supervisor has been assigned and has just 
assumed her duties. On her first walk around of the job site she observes 
one of the workers, a senior electrician, without his safety glasses. As she 
checks her hand-over log from the last supervisor she spots a note that this 
same worker has received a verbal warning a week ago for the same 
offense. The company discipline policy calls for thi'ee days off without pay 
for a second offense of such a violation. Which of the following courses of 
action would be the most effective? 

a. ) Warn the employee that since she is a new supervisor he will 

get a verbal warning this time, but future discipline will be by 
company policy 

b. ) Follow company policy and give the worker three days off 

without pay and a firm admonishment against future 
violations 

c. ) Act like you do not see the violation and talk to the worker in 

private and ask for his help in getting everyone to wear safety 
gear 

d. ) Document the violation and if it happens again take strong 

discipline 
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35) Which of the following provides the most correct statement concerning the 
respirator}' protection? 

a. ) All employees to be issued their own personal respirator 

b. ) Respirators must be locked up when not in use an exception 

is granted for personal respirators which may be taken home 
for cleaning during off shift times 

c. ) Respirators used by more than one worker to be thoroughly 

cleaned and disinfected after each use 

d. ) Fit testing of respirators is required only when performing 

asbestos insulation more than 30 calendar days out of each 
year 

36) Which of the following best describes the primary purpose for the 
establishment of a construction safety plan? 

a. ) Identify hazards before OSHA does 

b. ) Correct hazards to prevent injuries 

c. ) Establish what will be done and when 

d. ) Set stage for VPP application 

37) During epidemiological studies, selection of cases is frequently required at 
random. Which of the following best describes selection of personnel by 
random? 

a. ) Every 10th name firom the phone book 

b. ) Using employment data, personnel are separated into age 

distribution sectors and then a predetermined number from 
each stack is selected using alphabetical matrix regression 

c. ) Personnel are selected using a random number generator 

d. ) Personnel are stratified and then using standard double or 

multiple sampling techniques, selected by salary, hair color, 
sex, age, foot size, etc. 

38) According to contemporary' management theory decisions should be 

a. ) Made at the lowest level that has adequate knowledge 

b. ) Made only after full analysis of all outcomes 

c. ) Made by senior management officials only 

d. ) Made by safety trained supervisors or competent persons 
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3 9) When measuring the performance of the safety program, lagging indicators 

measure historical results and show the effectiveness ot loss prevention 
measures applied in the past. What are leading indicators? 

a. ) Trends that predict future loss pei fun nance 

b. ) Measiirps that lead the, performance measure analyst to pursue 

other lagging indicators 

c. ) Measures that provide the context for the lagging indicators 

d. ) There is no such thing as a leading indicator 

40) Which of the following best describes the theory of "Management by 
Exception"? 

a. ) Terminating employees who have contributed to mistakes 

b. ) Accountability for mistakes 

c. ) Only manage deviations from normal 

d. ) Question all operations by taking exception to normal 

standards in an attempt to find better more effective methods 

41) The results of a fault tree analysis perfonned for a assembly line system 
identified five basic initiating events having probabilities of occurrence 
depicted in the table. 


Event 

Probability 

A 

10-3 

B 

10-3 

C 

lO-o 

D 

10-3 

E 

10-’ 


The minimal cut sets from the fault tree analysis are shown below. 

• AB 

• CD 
•DE 

What is the TOP event probability for this fault tree? 

a. ) 1.0x10-^ 

b. ) 1.2 X 10-10 

c. ) 1.0 X 10-30 

d. ) 3.3 X 10-30 
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42) All ofth.6 following nro alternate names for the process of IVfanagement by 
Objectives or MBO except? 

a. ) Management by results 

b. ) Management by goals 

c. ) Management by cooperation 

d. ) Work planning and review 

43) The process known as Safety by Objectives (SBO) involves agreement 
between which of the following groups? 

a. ) Managers and Supervisors 

b. ) Supervisors and the CEO 

c. ) Supervisors and Employees 

d. ) Department Heads and Line Managers 

44) Which of the following is not true concerning the data presented by graphs 
and tables? 

a. ) Graphs are easier to read than tables 

b. ) Tables are harder to construct than graphs 

c. ) Tables are approximations - Graphs are exact 

d. ) Graphs are used less frequently than tables 

45) Periodic evaluations of employee performance are most valuable if the 
ratings of each employee are: 

a. ) Based principally on his or her personality traits. 

b. ) Stringent, containing criticisms as well as praise. 

c. ) Discussed with him or her and directions for improvement 

indicated. 

d. ) Based entirely on factors that can be measured objectively. 
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46) Wbicb nfthft fnilowinp; provides the most effeclive example of positive 
reinforcement? 

a. ) A worker fails to wear safety equipment when the boss is not 

looking and is administered an immediate reprimand 

b. ) A worker submits a suggestion that is adopted and receives a 

cash award 6 months from the date of the suggestion 
implementation 

c. ) A worker is complimented by the boss at the morning tailgate 

for installing proper shoring on a trench job the day before 

d. ) A driver is presented a safe driving award for 1 million miles 

of safe trucking 

47) Which of the following manufacturing production "lines" would be the 
most conducive to safe operations? 

a. ) Straight process line 

b. ) Product layout line 

c. ) Just in time assembly line 

d. ) Multiple product layout line 


48) In a comparison of the capabilities of a computer and humans, all of the 
following are true except? 

a. ) Computers are better at voluminous searches of data 

b. ) Humans are better at abstract judgment situations, such as 

emergency management 

c. ) Computers are better at following random and variable 

strategy 

d. ) Humans are better at exercising inductive reasoning, making 

judgments based on experience and reasoning 

49) When performing complicated system safety analysis how is computer 
performance affected by a single bit problem? 

a. ) Speed is reduced significantly 

b. ) Speed is increased 

c. ) Analysis could be incorrect 

d. ) Screen will be the wrong color 
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50) A system safety technique that selects an undesired event whose possibility 
or probability is to be determined and then reviews system requirements, 
flmctions and designs to determine how the top event could occur is called? 

a. ) Fault Tree Analysis 

b. ) Boolean Algebra 

c. ) Preliminary Hazard Analysis (PHA) 

d. ) Failure Mode and Effect Analysis (FMEA) 

51) Which of the following involves an action that takes place at the surface 
of an adsorbent material where gas and solids make contact? 

a. ) Combustion 

b. ) Condensation 

c. ) Absorption 

d. ) Adsorption 

52) Which infection is associated with milk? 

a. ) Bursitis 

b. ) Laryngitis 

c. ) Brucellosis 

d. ) Pleurisy 


53) 


54) 


Which of the following is not true concerning Threshold Limit Values? 

a. ) TLVs are airborne or chemical skin contact values 

b. ) TLVs may be based on experimental data 

c. ) TLVs may be based on freedom from irritation 

d. ) TLVs offer protection for nearly all workers 

The AMES TEST uses which of the following bacteria? 

a. ) Staphylococcus 

b. ) Salmonella 

c. ) Spirochaeta 

d. ) Lactobacillus 
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55) Lighting, radiation and sound are energy sources that follow the inverse 
squai-e rule, which states: "Tlie propagation of energy through space is 
inversely proportional to the square of the distance it must travel". 
Accordingly, if a lighting source has an illumination reading of 50 
footcandles at 8 feet from the source, what will the illumination be at 1 
foot? 

a. ) 4,000 footcandles 

b. ) 4,400 footcandles 

c. ) 2,000 footcandles 

d. ) 3,200 footcandles 

56) Which of the following groups of hydrocarbons would have the greatest 
chance of not being flammable? 

a. ) Aliphatic Hydrocarbons 

b. ) Aromatic Hydrocarbons 

c. ) Halogenated Hydrocarbons 

d. ) Ethers 

57) If an underground tunnel atmosphere is contaminated with 4% crystalline 
quartz dust what is the permissible exposure level for this exposure? The 


pel for respirable dust is: 



a.) 

10 mg/m3 



b.) 

2.5 mg/m3 


lug/lli 

c. ) 

d. ) 

1.66 mg/m3 

1.33 mg/m3 




58) During the course of an inspection you observe the following conditions: 
an exposure to methylene chloride of 30 ppm (TLV=50), methyl 
chloroform of 200 ppm (TLV=350) and an exposure to methyl alcohol of 
150 (TLV=200). Assuming the effects of these exposures are additive 
what is the percentage of TLV for this concentration? 

a. ) 192% 

b. ) 100% TTT? _ , ^3 , , 

c. ) 90% 7. - 

d. ) 65% 
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59) Based on a qualitative fit test, what is the protection factor afforded by a 
half-mask facepiece respirator? 


a.) 

1 

b.) 

10 

c.) 

100 

d.) 

1000 


60) In an effective organization, who is responsible and accountable for 
enforcing occupational safety and health policies? 

a. ) Line management 

b. ) Safety and health staff management 

c. ) Human resource staff management 

d. ) Employees 


61) 


Assuming complete evaporation and no air change, what is the 
concentration in PPM given the following conditions? A one gallon beaker 
of Toluene falls to the floor and breaks in a lab room that is 20 feet by 20 
feet by 10 feet. The molecular weight of Toluene is 92 and the SG is .8. 


a. ) 1117 ppm 

b. ) 117 ppm 

c. ) 7120 ppm 

d. ) 710 ppm 


ppm= 


mg/m^ X 24.45 
MW 


62) In choosing an appropriate organizational model, a manager should 
understand that: 

a. ) The best arrangement reduces the manager's span of control 

to the minimum number of supervised persons to ensure that 
supervision is maintained as closely as possible. 

b. ) A staff unit assists line managers with the burdens of broad 

supeiwisory responsibilities. 

‘ c.) There ai-e multiple arrangements that will produce the best 

results with minimum difficulty in the situation in which the 
organization operates. 

d.) The best arrangement reduces the number of organizational 
layers as much as possible so that the communication lines 
between the manager and the subordinates will be short. 
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63) Which of the following is least likely a result of failure to adequately clean¬ 
up chemical releases? 

a. ) The spill area being considered an unpermitted land disposal 

unit 

b. ) Extensive soil and ground water contamination 

c. ) Enforcement actions 

d. ) Increased property value 

64) Which of the following is the preferred angle for fixed industrial stairs? 

-a.) 30to 35 degrees 

b. ) 15 degrees 

c. ) 30 to 45 degrees 

d. ) 75 to 90 degrees 


65) You have discovered an Acetone leak in one of your facilities, the room is 
closed with no ventilation taking place. It measures 1 Om x 1 Om x 20m and 
your CIH tells you that she has a 6000 ppm reading on her analyzer. How 
many liters of Acetone has leaked from the container? 


MW =58.08 
SG = 0.79 
Temp = 25°C 

Barometric Pressure = 1 Atm 


ppni= 


rngdii^ X 24.45 
MW 


a. ) 36L 

b. ) 58L 

c. ) 78L 

d. ) 360L 

66) Which of the following is true concerning the use of the signal word 
"WARNING" on product warning labels? Warning is used where there is 
a hazard or unsafe practice which if encountered could result in: 

a. ) Death or severe personal injury 

b. ) Death, severe personal injury, or extensive property damage 

c. ) Death, extensive property damage, extensive product damage 

and severe personal injury 

d. ) Death, loss of livelihood, and property damage 
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67) If a man applies a force in a horizontal direction to slide an 80 lb crate 10 
ft, how much work did he perform? (Assume the coefficient of static 
friction is 0.40 between the crate and the floor.) 

a ) 320 ft-lb 

b. )610ft-lb p = iiVT 

c. ) 800 ft-lb ^ 



d.) 1,120 ft-lb 

68) 

Which of the following statements is true? 


a.) 

The coefficient of static friction for any two surfaces is less 
than the coefficient of dynamic friction 


b.) 

The coefficient of dynamic friction applies when objects are 
in motion 


c.) 

A coefficient of friction of 1 indicates a low friction value 


d.) 

Coefficient of friction is a constant value 

69) 

The organization responsible for primary safety standards dealing with 


boilers is? 



a.) 

ANSI 


b.) 

ASME 


c.) 

UL 


d.) 

ASSE 

70) 

Which of the following ANSI standards deals with Accident Reporting? 


a.) 

ANSIZ16.1 


b.) 

'ANS1Z87.1 


c.) 

ANSIZ12.1 


d.) 

ANSIZ358.1 

71) 

The legal process that establishes the right of the plaintiff to demand and 
receive all documents in any specific category prior to trial is known as? 


a.) 

Access 


b.) 

Prior right of record 


c.) 

Discovery 


d.) 

Right of prior review 
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72) A building at an explosive processing laboratory contains a number of 
ovens used for environmental testing of explosive materials. This type of 
oven has been known to heat excessively due to faulty heat controls and 
cause detonation. People walk past the outside of the, building. 
Considering that a fatalit)^ is the most likely consequence and the hazard 
event is the failure of the thermostat which has happened, but rarely and 
redundant thermostat controls and other safety features on each oven make 
this event failure remotely happens. Using the risk matrix exhibited, what 
is the calculated Risk Score? 


Risk Score = Consequences X Exposure X Probability. 


Severity 

Rating 

Exposure 

Rating 

ProbabUity 

Rating 

Catastrophic; Damage 
over $1,000,000 

100 

Continuous 

10 

Most Likely 

10 

Several Fatalities; 

$500,000 to $1M 

50 

Frequently 

6 

Possible 

6 

Fatality; $100,000- 
$500,000 

25 

Occasionally 

3 

Unusual 

3 

Extremely serious injury; 
$1,000-$ 100,000 

15 

Usually 

2 

Remotely 

1 

Disabling injuries, up to 
$1,000 

5 

Rarely 

1 

Extremely Remote 

0.5 

Minor iniuries 

1 

Very Rarely 

0.5 

Practically Impossible 

0.1 


a. ) 25 

b. ) 15 

c. ) 90 

d. ) 30 

73) All the following are valid reasons for accident (mishap) investigation 
except? 

a. ) Prevent reoccurrence of similar events 

b. ) Establish casual factors 

c. ) Provide vehicle for discipline 

d. ) Provide data for trend analysis 

74) Critical pressure is defined as the; 

a. ) Point where temperature is 460 R 

b. ) Point where temperature is 473 K 

c. ) Point where no liquid-vapor phase transition occurs 

d. ) Point of vapor pressure release 
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75) Which of the following best describes tenosynovitis? 

a. ) A pain in the shoulder 

b. ) An inflammation of the tendon sheath 

c. ) A t 5 ^pe of carpal tunnel syndrome 

d. ) A common toe and ankle injur}'^ 


76) 


77) 


Which of the following meter settings would be most appropriate for 
measuring impact sound levels when the sound level meter is supplying a 
signal to an auxiliary instrument for additional analysis? 


a. ) A scale, fast response 

b. ) B scale, slow response 

c. ) A scale, slow response 

d. ) C scale, fast response 


After searching for a shimshot machine, two options are selected. First, a 
machine can be leased for 10 years at $1,500 per year. Second, the 
machine can be purchased for $10,000 with a maintenance agreement that 
costs $500 per year. After 10 years, the machine can be sold as scrap for 
$5,000. Assuming money value will be 15% for the years, is buying or 
leasing the better option? 

a. ) buy and save $5,000 

b. ) lease and save $5,000 

c. ) lease and save $3,700 

d. ) buy and save $3,700 


> 

II 


II 

> 

f (l+i)"-!] 






78) First, a machine can be leased for 10 years at $ 1,500 per yeai-. Second, the 
machine can be purchased for $10,000 with a maintenance agreement that 
costs $500 pel year. After 10 years, the machine can be sold as scrap for 
$5,000. Assuming money value will be 15% for the years. If the $500 per 
year maintenance agreement was required for leasing, as well as buying 
the shimshot machine, which would be the better option (buying or 
leasing) and what would be the percentage saved? 

a. ) buy and save 13.21% 

b. ) lease and save 12.31% 

c. ) buy and save 11.45% 

d. ) lease and save 10.90% 


A = P 

r i(iN)" > 

II 

> 

+ 

1 - 




i(i+i)" j 
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79) Which of the following techniques are not in general considered to be 
system safety practices? 

a. ) FTA/FMEA 

b. ) PER.T/rPM 

c. ) PIIA/OIiA 

d. ) MORT/FTA 


80) 


A 2 cable is sling supporting 22,000 pounds, what is the tension on the 
left sling? Sling angle to load is 55 degrees. 


a. ) 13,428 pounds 

b. ) 9,853 pounds 

c. ) 10,567 pounds 

d. ) 12,368 pounds 


a 

sin A=— 


c 


cosA = 


b 

c 


a 

tan A = — 
b 


81) The middle ear consists of; 

a. ) Hammer, Anvil, and Eustachian tube 

b. ) Ear drum. External auditory canal, and Pinna 

c. ) Cochlea, Cochlear nerve. Semicircular canals 

d. ) Cochlea, Eustachian tube. Ear drum 


82) Which is best design for continuous input with precision for operator 
control? 

a. ) toggle switch 

b. ) Knob 

c. ) limit switch 

d. ) push button 
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83) Calculate the RWL given the following conditions: Weight to be lifted = 
30 lbs (13.6 kg). Distance between body and hand grip on the object to be 
lifted =18 inches (45 cm). Vertical position at the beginning of the lift = 
30 inches (75 cm), Vertical position at end of lift = 40 inches (100 cm), 
Frequency of lift = once every 5 minutes for one hour. Note: Hand 
coupling is good and this activity does not require any twisting 
movement 


jCoxipliiig Multiplier (CM) 


;Fiuquuiiuy Multiplier Tabic (I'M) 


jCoupling Type 

Coupling Multiplier 

V < 30 inches 
(75 cm.) 

V >30 inches 
(75 cm) 

[Good 

1.00 

1.00 

p’air 

0.95 

1.00 

|Poor ^ 

|0.90 

0.90 ' 


Frequency 

Lifts/min. 

(F)** 

Work Duration 

< 1 Hour 

>lbut<2 } 

Hours 

> 2 but < 8 

Hours 

U) ^ 

o ^ 

* A 

V 

>30 } 

V<30|V>30 

v< * 

30 

V>30 

<0.2 ; 

1.00 f 

1.00 

0.95 }o.95 : 

0.85 ( 

0.85 

0.5 |0.97 ; 

0.97 ^ 

0.92 |0.92 i0.81 : 

0.81 

1 

0.94 ; 

0.94 

|0.88 jo .88 jo .75 |0.75 

2 |o.91 ; 

0.91 : 

[0.84 {a84 |o.65 !(o.65 

3 (0.88 : 

0.88 1 

0.79 |0.79 |0.55 ; 

0.55 

4 'n~"— 

0.84 |pj2 |0.72 i|o.45 ; 

0.45 


16 


10.75 0.75 10.50 


0.50 10.27 


0.27 


{7 

|8 


i0.60 :;0.70 |0.42 |0.42 :0.22 


0.22 


0.52 


0.60 0.35 


0.35 0.18 


0.18 


0.45 |0.52 f0.30 10.30 0.00 |0.15 


10 

|o.4i j 

|o.45 i 

|0.26 


0.26 ; 

0.00 1 

[oTb 1 

TT 

io.37 : 

0.41 ; 

|o.oo 


0.23 ] 

[ 0.00 1 

jo.oo 

12 

jo-oo . j 

I 0.37 i 

jo.oo 

*1 

0.21 ^ 

0.00 ; 

jo.oo ; 

13 

jo.oo ] 

0.34 |0.00 


[ 0.00 ; 

0.00 !| 

jo.oo 

14 

jo.oo ] 

0.31 j 

0.00 

0 

0 

0.00 ^ 

0.00 


15 


0.00 


0.00 


0.28 

jooo” 


0.00 iO.OO 0.00 0.00 


JO.OO IO.OO 0.00 0.00 


RWL(kg) = 23 (f) (1 -.003 \ V- 75 |) (.82 + ^) (l - (0.0032 x A) )(FM) (CM) 

a. ) 14.0 kg 

b. ) 12.1 kg 

c. ) 13.6 kg 

d. ) 12.8 kg 
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84) In a conventional sanitary sewer, employees are continuously monitoriuff 
for oxygen content, % of LEL, the presence of hydrogen sulL and 

a^™ rT ‘I!”® ^ detector. The detector 

alarms due to a carbon monoxide reading of 1350 ppm (IDLH for carbon 

monoxide ^1200 ppm) while also displaying a hydrogen sulfide reading 

op ppm TLV 8-hour TWA for hydrogen sulfide is 10 ppm). The most 

likely explanation of this combination of readings in this environment is 

a. ) The detector's hydrogen sulfide gas-specitic sensor is 

malriinctioning. 

b. ) The hydrogen sulfide reading is correct and the hydrogen sulfide 

in the atmosphere is interfering with the carbon monoxide gas- 
specific sensor. * 

u \ ^®tjctor's carbon monoxide sensor is malfunctioning, 
d.) The c^bon monoxide reading is correct and the CO is interfering 
with the hydrogen sulfide gas-specific sensor 


85) 


f itoative question-asking technique used to explore the 
se-andppt relationships underlying a particular problem used to 

identify which of the following? iiiusearo 


a. ) root causes of incidents 

b. ) outcomes of incidents 

c. ) behavior-based safety rules 

d. ) human behavior errors 


86 ) 


A company was cited for failure to implement engineering controls to 
reduce no.se levels. The ruling was overturned bLuse OSHA ftikd to 
prove economic feasibility. What was this ruling based upon? 

a.) This is not a violation. 


b. ) No cost-benefit analysis was provided. 

c. ) The company provided hearing protection, with administrative 

controls, m lieu of engineering controls 

d. ) Economic feasibility is not defined and cannot be used as a 

reason for a citation. 
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87) Which situation is not included/covered on a contractor's Completed 
Operations Liability insurance policy? 


a. ) A toxic epoxy was mistakenly used to seal a pipe resulting in an 

occupant's illness. 

b. ) A cabinet falls because it was screwed into a plaster wall instead 

of wooden studs. 

c. ) The homeowner trips over a wrench left behmd by a plumber. 

d. ) A person becomes ill as a result of a faulty chimney cap 

installation. 


88) A machining operation was inspected and OSHA issued citations on 
several violations. The citations have been received at the central plant. 
What is the most correct? 

a. ) Pay the fine within 15 working days. 

b. ) Workers must be allowed to see the citation. 

c. ) Correct the cited violations within 30 days. 

d. ) Post the citations for at least three days. 

89) M^at size of cast-iron underground pipe should be specified to limit 
friction loss to a maximum of 0.04 psi per foot when delivering 4,000 
gpm? You may assume a C factor of 100 for unlined pipe. Inside ’ 
diameter is 102.4% of indicated size. 


a. ) 8 inch 

b. ) 10 inch 

c. ) 12 inch 

d. ) 14 inch 



4.52 X 
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90) 


Determine the required pressure for the first sprinkler (most hydraulically 
remote) in the system described below. The fire protection sprinkler 
system is made jhom Schedule 40 black piping ranging from three inch to 
1 inch (id=1.049) at the most remote heads. The pipe has a "C" factor of 
120 and 12 feet of equivalent length between each sprinkler. Density is 
assigned at 0.178 gpm per fl^ for an Ordinary Hazard, Group 2 
occupancy with each sprinkler protecting 120 ft^ and atypical "K" factor 


of5.8." 

a. ) at least 7 psi 

b. ) 13.6 psi 

c. ) 16.3 psi 

d. ) 8.8 psi 


P = 


Q] 

kJ 


2 '. 


Pd = - 


4.52 X Q 


, 1.85 


. 1.85 


X D 


4.87 


_Qi. 

89 Id"* 


91) A flow test was conducted on a fire supply water system and a flow of 
5,700 gpm dropped the pressure from 70 psi to 36 psi. Determine the 
maximum flow available from this system. Note: Maximum flow is 
achieved at 20 psi residual. 

a. ) 5000 gpm (S-R 2 )°'^'' 

b. ) 6000 gpm (g.j^ )0-54 

c. ) 7000 gpm ' 

d. ) 8000 gpm 


92) A sprinkler system was designed to cover Ordinary Hazard, Group I 

Occupancies. It requires a minimum of 225 gpm for sprinkler operation 
and an additional_gpm to support exterior hose streams. 

a. ) 150 

b. )250 

c. ) 550 

d. ) no additional flow needed 


93) If 4400 cfm of air is drawn through a 6 inch diameter duct. Calculate the 
air's velocity through this duct in feet per minute? 

a. ) 2,250 fpm ^^ ^ 

b. ) 9,990 fpm Kl- I\\ 

c. ) 250 fpm 

d. ) 22,449 fpm 
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94) 


Given a velocity pressure reading of 0.80 in a circular duct, what is the 
velocity in feet per minute? 


a. ) 3582 fpm 

b. ) 1500 fpm 

c. ) 2900 fpm 

d. )4027fpm 


V = 4005 a/w 


95) When hazardous waste is being handled, personnel involved in the 
operation must have instant access to an internal alarm or emergency 
communication mechanism. Which of the following system is not 
required for accomplishing emergency communication? 

a. ) shutting down all operations and systems 

b. ) notifying all employees by alarm. 

c. ) identifying said system in the evacuation plan 

d. ) providing for a method of summoning emergency equipment and 

personnel 

96) Cost factors equal the total compensation and medical costs incurred per 
exposure, and are calculated by which of the following? 

a. ) CF = Exposure/cost incurred 

b. ) CF = Cost X exposure 

c. ) Cost incurred x 1000/total work-hours 

d. ) Total work-hours/cost incurred *100,000 


97) Hazai-ds fall into three broad categories. Which of the following is not 
generally considered one of these categories? 

a. ) intrinsic properties or characteristics of equipment 

b. ) failures of materials or individuals 

c. ) environmental stresses 

d. ) mechanical stresses 
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98) Which of the following best defines a management system audit under 
ISO 19011? 

a. ) Systematic, independent and documented process for obtaining 

audit evidence and evaluating it objectively to determine the 
extent to which the audit criteria are tulfilled 

b. ) Systematic and independent examination of data, statements, 

records, operations and performances (financial or otherwise) of 
an enterprise for any unstated purpose. 

c. ) Examination of financial statements and formulation of an 

opinion on the effectiveness of a company's internal control over 
financial reporting 

d. ) Enables organizations to develop their environmental 

performance through a process of continuous improvement. 

99) Auditing is characterized by reliance on many principles. Adherence to 
these principles is a prerequisite for providing audit conclusions that are 
relevant and sufficient and for enabling auditors, working independently 
from one another, to reach similar conclusions in similar circumstances. 
Which of the following are included in these principles? 

a. ) integrity, confidentiality, due professional care 

b. ) confidentiality, conformity, liability 

c. ) fair representation, subjective observation, performance in a 

partial manner 

d. ) evidenced based, interdependence, biased 

100) The audit objectives define what is to be accomplished by the individual 
audit and may include which of the following? 

a. ) evaluation of the ineffective monitoring of audit program 

outcomes 

b. ) determination of the extent of non-conformity of activities, 

processes and products with the requirements and procedures of 
the management system 

c. ) conformity with audit program procedures 

d. ) determination of the extent of conformity of the management 

system to be audited, or parts of it, with audit criteria 
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Self-Assessment 4 Answers 


1) We selected answer A because: 

Acetylene is a non-poisonous and mildly anesthetic gas. It is very flammable 
and forms explosive mixtures with air or oxygen. It will react extremely 
violently (explosively) with chlorine and fluorine. 

2) We selected answer A because: 


Success Rate = 


Successes 

Attempts 


999,996 

1,000,000 


Sr = 9.99996x1 O'* 

3) We selected answer A because: 

NFPA 30 specifies that underground storage tanks should be placed not less 
than 1 foot from existing building foundations. The intent here is to insure 
that the loads carried by the foundation or supports will not transfer to the 
tank. The distances are greater for separation from property lines. 

4) We selected answer D because: 

The installation of a anti-two block device although a very desirable device 
(required for personnel lifting) does not affect the load weight capacity of a 
mobile crane. 
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5) We selected answer C because: 

According to the System Safety Analysis Handbook, To manage risk, one 
must anticipate what will go wrong and make timely attempts to overcome 
identified loss scenarios. The risk management process consists of the 
following steps: 

• Identify the loss scenarios. 

• Develop alternatives to control them. 

• Implement the best solution. 

• Manage and control the risk. 

6) We selected answer D because: 

Probability is the number of fork truck accidents divided by the number 
of total accidents. 

P=-3- 

p = .06 = 6% 


7) 


We selected answer B because: 

The NEC Class n hazard 
classification includes 
combustible dusts. REF. NFPA 
70 ARTICLE 500 


2.8 lbs 454 g 1000 mg 
1 1 lb 1 g 

= 1,271,200 mg 





I 

Gases, Vapors 
and Liquids 
(ART. 501) 

Nonnally explosive 
and hazardous 

Not normally present 

in an explosive concentration 

(but may accidentally exist) 

II 

Dusts 

(ART. 502) 

Ignitable quantities 
of dust nonnally is 
or may be in 
suspension or 
conductive dust may 
be present 

Dust not normally 
suspended in an ignitable 
concentration (but may 
accidentally exist). Dust 
layers are present 

III 

Fibers 
and Flyings 
(ART. 503) 

Textiles, woodworking 
etc. (easily ignitable 
but not likely to be 
explosive) 

Stored or handled 
in storage 

(exclusive of manufacturing) 
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8) We selected answer A because: 

Concrete structures must resist two kinds of forces those of compTcssion 
and tension. Design of concrete slabs, beams and girders involves the 
computation of how much steel is required for strength in tension and 
how much concrete is required for strength in compression. The 
placement of reinforcement is a critical function if the structure is to 
resist the forces placed on it. All metal reinforcement should be 
accurately placed, supported at the proper height by concrete or metal 
chairs to prevent movement during pouring. The actual placement in the 
slab or beam, slab in this question is dependent on the forces the slab will 
see. \\/Ten a slab is supported at two or more points it will tend to break 
by pulling apart at the bottom -- to add strength we place steel near the 
bottom surface where it is needed most. When a slab is supported at one 
point it is likely to fail by pulling apart at its upper surface first - so we 
need to place reinforcing as high as possible (but not generally closer to 
the surface than one inch). The weakness of concrete in tension is 
illustiated in the failure of a cantilevered slab, which fails at the top of 
the slab and requires the steel to be concentrated at the top of the slab. 

9) We selected answer B because: 

Step 1: Convert km/hr to 

meters per sec 100 km ^ 1,000 meters ^ 1 hr 1 min 

1 hr 1 km 60 min 60 sec 

. _ 100,000 

3600 


= 27.77 meters/sec 
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Step 2: Solve for s when = 0 

V' = Vo' + 2iis 

v' = o 

0 = V," + 2as 

0 = (27.8 m/sec/ + 2(-5 in/sec^)s 
0 = 771.6 + -10s 

10s = 771.6 

s = 77.16m 

10) We selected answer C because: 


A = 25xl0 

= 250 

P, = 2“=.416 
^ 600 

B = 25x5 

= 125 

125 

'’» = 600 = '^“ 

C = 12.5xl5 

= 187.5 

P, = '*^-'=.3125 

D = 37.5xl 

= 37.5 

37 5 

p -.0625 

600 


600 
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11) We selected answer R because: 



T^iiiperatiire 
bating . 

Temgieifitiire 

Classification 

Color' =. 

Code 


o 

O 

O 

135 to 170 

Ordinary 

Uncolored 

150° 

175 to 225 

Intermediate 

White 

225° 

250 to 300 

High 

Blue 

300° 

325 to 375 

Extra High 

Red 

375° 

400 to 475 

Very Extra 

Green 



High 


475° 

500 to 575 

Ultra High 

' Orange 


12) We selected answer D because: 


The Failure Modes and Effects Analysis (FMEA) relies heavily on the 
principle of "cause and effect". A typical form with sample entries is 
shown on the following page. __ 


iiia» 

■ ;•/..i 


ieiiiiii 

iipl 





Name 

Part # 

Fail 

Cause 

Protection 

Effects 

Frequency 

Severity 





Mode 



of 



Hazard 







Failure 



Class 

1 

Brake 

1800 

On 

Part 

None 

Loss of 

10-« 

IV 

D 


Light 



1600 


Warning 




2 

Brake 

2388 

Overheat 

Over 

None 

Loss of 

10-* 

I 

A 


Pad 



use 


Brakes 




3 

Brake 

3456 

Head 

Poor 

One of 

Possible 

10-^ 

I 

A 


Unit 


breaks 

quality 

three 

loose 





Bolt 


off 

Torque 

bolts 

brake 








too 

holding 

unit. 








high 

unit in 

failure of 









place 

brakes 










with 










additiona 










1 bolt 










failure 
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13) We selected answer B because: 

Using this method requires that the controls be placed at a safe distance 
fxoiii the point of operation so that the slide complcicy the dowiivvurd 
tmvol or Dtopo before the operator can reach into the point of opf^ratinn 
with his or her hands. OSHA 1910.217 "Mechanical Power Press", 
requires 63 inches (5.25 feet) per second of stopping time from "point of 
operation devices" to ensure the safety of the operator. 

14) We selected answer B because: 

Step 1: Calculate using Hazen- p = 4.52 xQ— 

Williams formula ' 

4.52x1850’^^ 

" 100**^x6.065'"’ 

p 5,005,023.631 
“ ” 32,537,637.87 

P, = 0.1538psi/fl 


Step 2: Multiply loss per foot times 

total run 


0.1538 psi 200 ft 

X 

ft 1 


30.8 psi 


15) We selected answer D because: 

Actions that are typically considered line include almost anything that 
has to do with actual production. Training is a line function in many 
organizations, however, in this question it is the only possibility that 
would fall under a staff function. 

The management functions can be categorized as planning, organizing 
and controlling. Budgeting provides a mechanism for measuring an 
organizations performance. The activities of scheduling and forecasting 
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are part of the development of the budget. 

16) We selected answer B because: 

According to Dan Peterson in his book "Safety by Objectives" there are five 
steps involved in SBO: 

• Obtain management-supervision agreement on objectives 

• Give the supervisors an opportunity to perform 

• Let them know how they are doing 

• Help, guide, and train them 

• Reward them according to their progress 


17) We selected answer D because: 

A pioneering study in the subject of investigating motivations was 
conducted in the 1920s and 1930s at the Hawthorne Works of the Western 
Electric Company. The experiments were originally designed to determine 
the effects of illuntihcition, rest periods, length of work day, wage incentives, 
fatigue, and monotony on the Western Electric employees. 


18) We selected answer C because: 

The correct answer is social, fault, unsafe act, accident, injury. 

19) We selected answer D because: 

The current thinking in today’s management circle includes progressive 
discipline. This means the first offence would be dealt with an oral 
reprimand, continuing offenses would receive harsher punishment such as 
suspensions. 

20) We selected answer C because: 

It is generally believed that the supervisors attitudes toward safety vs. 
production has a major influence on actions of subordinates. These 
influences can be changed through the use of various training and education 
methods. Activity measures are leading or proactive measures a line 
supervisor should do as part of his or her normal responsibilities as being 
accountable for the safety of the employees. An example would be to 
perform safe/unsafe work observations and discussing them with the 
employee. 
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21) We selected answer D because: 


none. 


22) We selected answer C because: 

-?SS£““ t 

(e.g frequeBcy/Iikelihood and oonsequence/seytriw”^”"™*' 

23) We selected answer D because: 

i = .n n=3 F = $300,000 A = ? 


A=F 


.(l + i)“-l 




24) We selected answer B because: 

The question describes a Wheatstone Bridge electrical circuit. 

25) We selected answer D because* 

rrin7e^l;f=s 

26) We selected answer D because: 

» many systents as 

source and involving a diffpr^nt ’ ©ach opeiated fiom a different 

accident can occu; ®ae m, 

failure. Parallel redundant components perfonn rf ®f 

same .i,ne. This type of redundancy is oft'^n ap;h:dreTuiprrhrt' in 
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continuous operation. Standby systems increase system reliability by having 
an extra operative or idling standby unit that can take over if an operational 
unit fails, emergency electrical generators fall in this category. 


27) We selected answer C because: 

Epidemiology is the branch of medicine that investigates the causes and 
control of epidemics. It is defined as all of the elements contributing to the 
occurrence or non-occurrence of a disease in a population. 

28) We selected answer B 

because: X - u 

z =-^ 

a 


192-180 
z =- 

32 


z = 0.375 


Area = 0.146 (from table) 


1 ~ (0.146 + .5) = 35% scored higher 

From the view of an optimist, 

you scored higher than 65% of all the safety professionals brave enough to take 
this exam since testing began back in 1978. Not bad! 

29) We selected answer D because: 

In Safety Management: A Human Approach 3'“^ Edition, Benefit-cost analysis is 
a tool to help management prioritize corrective actions. Though formal risk 
analyses identify corrective actions to reduce risk, a financial analysis is 
essential so managers have the information to make judgments on how to spend 
money and expend the efforts needed to reduce the identified risks by 
implementing the coiTective actions. Without the financial impacts, a risk 
analysis is incomplete for the top management team. 
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30) We selected answer D because; 

The Total Quality Management (TQM) culture views accidents as mistakes 
or failures of the process. It then strives to correct the conditions that caused 
the failure. The process of modifying the conditions that led up to an 
accident is exactly the same as if one were correcting a defect in the quality 
of a finished product. In fact, often safety is one of the first projects 
identified for improvement during the start of the Total Quality Management 
process. 

31) We selected answer D because: 

Competing with others for budget dollars is a way of life for a Safety 
Director/Manager and is often more art than science. At least one element 
in safety management requires that the safety manager keep management 
aware of the risk involved in operations and the hazards of non- 
compliance. Many safety managers provide briefings as well as formal 
reports to ensure that senior management is fully aware of all the factors 
involving safety problems, so that fully informed conscious decisions can 
be made. 

32) We selected answer C because: 

In keeping with behavioral theory, the behavior of an individual can be 
affected by the consequences that follow the behavior. Consequences can be 
positive or negative and either strengthen or weaken behavior. If you know 
that putting money in a particular vending machine quite often will not 
produce a product you will soon stop using that machine. Likewise to 
strengthen a behavior or response you need to provide a positive 
consequence or reinforcement. The positive reinforcement should be as soon 
as possible after the behavior to be the most effective. The behavioral 
aspects of safety management are very much in vogue today and there are 
many methods and techniques available to assist you in implementing such a 
process. If you wish to better understand the process before trying to digest 
the multitude of material available, I recommend an excellent, short book. 
Performance Management - Improving Quality Productivity through 
Positive Reinforcement, 3rd edition, by Aubrey C. Daniels, Ph.D. 

33) We selected answer C because: 

Current theory holds that progressive discipline should be administered in an 
equitable, fair and impartial manner. In order to be f)rogressive the discipline 
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must be administered in steps. One example might include: a warning for 
first offense, time off without pay for the second offense, and dismissal for a 
third offense within some reasonable amount of time. You cannot jump from 
a warning to dismissal in one step, likewise you cannot keep an infraction on 
a persons record for an excessive period of time. The difficulty in 
administering the policy in the health and safety arena is compounded by the 
fact that not all safety violations are equally serious. While you may not 
agree with any ol' this philosophy, do not let your personal teelmgs or your 
company policy interfere with your selection of the "best" answer should 
you encounter ethics questions come examination day. 

34) We selected answer B because: 

The correct "book" answer is to follow company policy and administer 
progressive discipline. Selection "A" probably is in itself a violation of 
company policy and creates a different set of standards for this particular 
employee. Selection "C" is a very risky course of action and is likely to 
result in a challenge of authority from the worker in the near future. 

Selection "D" is, again, not in accordance with company policy and simply 
does not provide fair and equitable treatment to all workers. While you don't 
have to agree with this philosophy, you need to select the correct "book" 
answer exam day or you will get this one wrong! 

35) We selected answer C because: 

Selection "A" is not correct since OSHA does not demand that each 
employee be issued an individual respirator, although in many situations it is 
advisable for eveiyone to have an individual respirator. This is assuming 
engineering controls are not feasible to reduce the need for a respirator in the 
first place. Selection "B" is not correct. OSHA only requires respirators to be 
kept in a convenient, clean and sanitary location. Selection "D" is not correct 
because OSHA requires fit testing based on exposure to a regulated area. 

36) We selected answer C because: 

Construction safety plans are developed to provide the senior management 
team with information concerning: 

• a listing of actions to be taken in support of the safety effort (what 
will be done) 

• a schedule showing how the actions will be integrated into project 
scheduling tasks (when will it be done) 
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• a listing of individual responsibilities (who does it) 

• budget data (how much will it cost) 

The plan allows senior management to communicate to the project 
superintendent and staff the details of what is expected and when. This sets 
the stage for compliance and fosters a true understanding of the integration 
of safety in task completion. 

37) We selected answer C because: 

The best choice is to select personnel completely at random, that is to use a 
random number table or computerized random number generator. 

38) We selected answer A because: 

Contemporary management theory encourages decision making at the lowest 
level possible. This does not mean that the lowest paid employee makes all 
the decisions. The theory requires decisions to be made at the lowest level 
that possesses full knowledge of the necessaiy facts from which to base a 
reasonable decision. This means the decision of which tool to purchase 
might very well be made by the cement fmisher, mason, ironworker, or the 
worker and his/her foreman. This "pushing down the decision" concept 
allows greater flexibility and more ownership of projects and programs. 

39) We selected answer A because: 

Leading indicators are performance measures that show trends of activities 
that could ultimately result in losses. For example, a leading indicator could 
be the number of unsafe work practices observed in a warehouse during the 
month. Though none of the unsafe work practices resulted in a loss (a 
lagging indicator of loss prevention performance), actibn could still be taken 
from the leading indicator trend to reduce losses later. 

40) We selected answer C because: 

Management by exception is a process devoted to conserving the manager’s 
valuable time and energy by concentrating on problems and opportunities. 
Sometimes called the "if it ain't broke don't fix it" brand of management. 
Managers are encouraged to search for exceptions to normal. When such 
deviations are found they can exceed normal standards, in which case the 
manager seizes the opportunity and takes action to understand why. What 
are we doing that caused this exceptional performance? On the other hand, 
when a manager encniinters an exception where performance is substandard 
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the manager takes the opportunity to determine what went wrong and take 
corrective action. 

41) We selected answer B because: 

In System Safety Engineering and Management, 2nd Edition, by using the 
rare event approximation, the TOP event probability is the sum of the cut 
set probabilities. 

Cut set probabilities: 

Pab = p(A) X p(B) = (1 X lO'^Xl X 10'^) = 1 X 10‘“ 

PcD = p(C) Xp(D) = (1 X lO'^Xl X 10'^) = 1 X 10‘®^ 

Pde = p(D) X p(E) = (1 X 10'2)(1 X lO"'^) = 1 X 10'^'^ 

Pab + PcD + Pde = 1.0 x 10'^ 

Note that if any of the minimal cut set event probabilities were higher 
than about 1 10"^, using the rare event approximation would be 
inappropriate. 

42) We selected answer C because: 

Management by Objective (MBO) is also known as management by results, 
management by goals and work planning and review. MBO involves a 
formal agreement between a supervisor and worker concerning: 

• the workers performance objectives for a given period of time 

• the plan through which the objectives will be measured 

• the standards for measuring objective accomplishment 

• how the results will be reviewed 


43) We selected answer A because: 


According to Dan Peterson in his book "Safety by Objectives" there are five 
steps involved in SBO: 

• Obtain management-supervision agreement on objectives 

• Give the supervisors an opportunity to perform 

• Let them know how they are doing 

• Help, guide, and train them 

• Reward them according to their progress 

44) We selected answer C because: 

Although the other selections are open to interpretation, answer "C" is 
clearly not correct. Tables depict exact information, whereas a graph is 
usually an approximation. 
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45) We selected answer D because: 

According to the Handbook for Professional Managers, the performance 
appraisal interview is more effective when the following are included. 

• The supervisor indicates that the subordmate is not unusual for having a 
problem, 

• The supciwisor helps the subordinnte nee the importance of working on 
this problem, 

• The supervisor helps the subordinate find a positive approach to the 
problem, and 

• The supervisor tries to help the subordinate identify the nature of the 
problem, why it occurred, and its symptom 

46) We selected answer C because: 

Selection "A" is an example of negative reinforcement, which can also be 
effective in changing behavior. Some forms of inappropriate behavior 
should be met head on with gradually increasing discipline. Selection B, 

C, and D are all positive reinforcement. However to be most effective 
reinforcement should not only be positive but should be given as soon as 
possible after the desired behavior. 

Note: One excellent introductory text on antecedent, behavior and consequence 
(ABC) analysis is, Performance Management - Improving Quality Productivity 
through Positive Reinforcement, 3rd edition, by Aubrey C. Daniels, Ph.D., available 
from Performance Management Publications, Tucker Georgia 30084, (404) 493- 
5080. 

47) We selected answer A because: 

The straight or functional process line allows the hazardous processes to be 
isolated from the rest of the production or assembly process thus insuring 
better protection of the facility and personnel. Product layout lines tend to 
group assembly or manufacturing together based on factors such as distance 
and homogeneous assignment, rather than safety. 

48) We selected answer C because: 

Computers must follow programmed strategy, they have no inductive 
capability and cannot perform complex tasks that require subject decision 
making. They are very good at routine, repetitive tasking and mathematical 
calculations. 
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49) We selected answer C because: 

The use of binary numbers to perform system safety analysis is common 
place. Binary numbering is a natural transformation for the boolean 
expressions generated during various analyses. However, even single hiing- 
bit problems can cause severe inaccuracy in this type of analysis as can be 




J>ecimai> \ 

Biaary ' 

1 

00001 

7 

00111 

2 

00010 

8 

01000 

3 

00011 

9 

01001 

4 

00100 

10 

01010 

5 

00101 

11 

01011 

6 

00110 

12 

01100 


50) We selected answer A because: 

This is a description of Fault Tree Analysis. There are several risk 
assessment techniques and accepted probabilistic risk assessment 
methodologies used in the environmental regulatory process for the ranking 
of environmental issues. The Fault Tree analysis is one of these. 

51) We selected answer D because: 

Adsorption involves an action that takes place at the surface of the adsorbent 
material where gas and solid make contact. The most widely used adsorbent 
for cleaning air is activated carbon, which most often is placed in canisters, 
perforated cans or trays. Activated carbon has the ability to adsorb gases 
and vapors up to about 60% of its own weight. If the carbon is then heated 
the captured material can then be reclaimed, making it an attractive and cost 
effective process. Combustion is a process used for removal of gas or vapor 
if it can be oxidized to a harmless or odor free state. Many times this takes 
the form of an direct-flame afterburner. Catalysts are also used to great 
effect in paint disposal, animal fats, plastics etc. Condensation is the process 
of lowering the temperature of the incoming air to change the vapor to a 
liquid state. The process uses various chillers, condensers or refrigeration 
units to lower the temperature of the vapor. The process of Absorption 
involves a scrubber where the material dissolves or reacts chemically with 
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the gas or vapor that is to be removed. 


52) We selected answer C because: 

Brucellosis is an infection caused by drinking unpasteurized milk from cows 
with Bang's disease. Pleurisy is the pain caused by lack of lubrication of the 
outer lung l inin g. Laiyoigitis is an inflammation of the larynx. Bursitis is an 
inflammation of the coimective tissue around bone joints. 

53) We selected answer A because: 

Threshold Limit Values (TLVs) refer to airborne concentrations of 
substances and represent conditions under which it is believed that nearly all 
workers may be repeatedly exposed day after day without adverse effect. 
Because of the wide variation in individual susceptibility a small percentage 
of workers may experience discomfort from some substances at 
concentrations at or below the TLV. TLVs are based on the best available 
information from industrial experience, from experimental human and 
animal studies, and when possible from a combination of the three. The 
basis on which the values are established may differ from substance to 
substance; the protection against impairment of health may be a guiding 
factor for some, whereas reasonable freedom from irritation, narcosis, 
nuisance, or other forms of stress may form the basis for others. 

54) We selected answer B because: 

The Ames Test is named after its chief developer. Dr. Bruce Ames a 
biochemist at the University of California at Berkeley. The test uses various 
strains of Salmonella bacteria to screen suspect chemicals. The test does not 
measure carcinogenicity directly. It does, however, measure mutagenicity of 
a chemical. It is a widely accepted fact that almost all known mutagens are 
eventually found to be carcinogens. 
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55) We selected answer D because: 




% = '340dfte: 


56) We selected answer C because: 

Hydrocarbons are compounds that contain atoms of carbon and hydrogen 
only. They are broadly classified into two types, that is; aliphatic and 
aromatic. Aliphatic hydrocarbons are subdivided into saturated and 
unsaturated compounds and include the alkanes: methane, ethane, propane 
and butane. Aromatic hydrocarbons are derivative of the parent compound 
benzene. Ethers are members of a class of organic compound in which an 
oxygen atom has bridged between two hydrocarbon groups. Aliphatic ethers 
are highly volatile and extremely flammable. Hydrocarbons that have been 
partially halogenated bum, but generally with much less ease than their 
nonhalogenated analogs. The fully halogenated derivatives such as carbon 
tetrachloride are non-combustible. 
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57) We selected answer C because: 

Pcl= 

%SiOi I 2 

p^l^lOmg^ 

4 + 2 

lOmg/in^ 

6 

Pel = 1.66 


5 8) We selected answer A because: 

c, c, 

XLV =-^ + —— + ■■■ + —— 

*" TLV, TLV, TLV„ 

Where: 

TLV„iix= Threshold Limit Value for a mixture of airborne chemicals with 
additive effects. If the sum is greater than one (1), then an overexposure exists. 
Cl = the measured airborne concentrations of the chemicals. 

TLVi = published Threshold Limit Value for the respective chemicals. 

When two or more hazardous chemicals with similar toxic effects are present in 
the environment, the combined effect should be evaluated, rather than the 
individual effect. NOTE: The units can be either mg/m^ or PPM, but must be 
consistent in the equation 


50 

200 

350 

150 

200 


= .6 
= .57 
= .75 


192% 
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59) We selected answer B because: 

ANSI Z88 ? "Respirator Protection Factorc" iu to bo used for guidance in 
the selection of respirators when complying with OSHA 1910.134 
Respiratory Protection". ANSI Z88.2 establishes some Protection 
Factors based on Qualitative or Quantitative fit testing. The chart below 


] 








Particulate-filter. Vapor or gas, quarter or half mask. Includes 
combination filters. 

10 

Per-individual max of 100 

NO 

Particulate-filter, Vapor or gas, full face piece. Includes 
combination filters. 

100 

Per-individual max of 100 

NO 

Powered particulate-filter, Vapor or gas, full face piece any 
respiratory inlet covering. 

No test required due to positive pressure. Max 
protection is 3000 with high efficiency filter. 

NO 

Air-line, demand, quarter or half mask face piece with or 
without escape provisions. 

10 

Per-individual must be less 
than IDLH 

NO 

Air-line, demand, full face piece with or without escape 
provisions. 

100 

Per-individual must be less 
than IDLH 

NO 

Air-line, continuous-flow or pressure-demand type any face 
piece. Includes helmet, hood, or suit, without escape 
provisions. 

No test required due to positive pressure. 
Cannot exceed EDLH concentration. 

NO 

Air-line, continuous-flow or pressure-demand type any face 
piece. Includes helmet, hood, or suit, with escape provisions. 

No test required due to positive pressure. Max 
protection factor is 10,000. 

YES 

SCBA, demand type, open circuit or negative pressure type 
closed circuit, full face piece. 

100 J 

t 

Per-individual must be less 
;han IDLH 

NO 

SCBA, pressure demand type, open circuit or positive pressure ] 
closed circuit, any facepiece. ] 

Mo test required due to positive pressure. Max 
’F is 10,000. 

YES 


60) We selected answer A because: 

In Safety Management: A Human Approach 3"''^ Edition, Line management is 
responsible and accountable for enforcing safety and health policies. In 
organizations, others actually may be responsible (or no one is 
responsible), but in reality, it is the responsibility of line management to 
ensure that their employees work in safe and healthful environment. 
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61) We selected answer C because: 
Step 1: Determine Volume 

Step 2: Determine Weight 


20 ft .305 m 

-X- 

1 1 ft 

10 ft .305 m 

-X- 

1 1 ft 


= 6.1m 


= 3.05 m 


6.1x6.1x3.05 = 113.5m' 


8.34 Ibs/gal x 0.8 = 6.68 Ibs/gal 


Step 3: Convert lbs to mg 


Step 4: Compute ppm 


6.681b .4545 kg lOOOg 1000 mg 

■X-^X- -X- 


1 


11b 


1kg Ig 


= 3036060 = 3.03x10' mg 


ppm: 


mg/m^ X 24.45 
MW 


ppm = 


(3.03 xlOVl 13.5) X 24.45 
92 


ppm = 7094 
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Alternate solution 


Step 1: Determine Volume 


20x20x10 = 4000ft' 


Step 2: Determine Weight 


8.34 Ibs/galx 0.8 = 6.68 Ibs/gal 


Step 3; Convert lbs to ft^ 


V 

Step 4: Compute ppm 


921b s _ 6.681bs 
392ft'~ ?ft^ 


?ft' 


6.681bsx 392ft' 

9ms 


28.46ft' 


ppm = 


ft'of Toluene 
Total Volmne 


X 1,000,000 


ppm = 


28.46ft' 

4000ft' 


X 1,000,000 = 7115 


62) We selected answer C because: 

In Essentials of Organization Behavior, 4* Edition, managers have some 
discretion in the organization structural decision. Even though the strategy 
size, technology, and environment constrain structural options, managers 
still have influence on which structure is implemented. Given this discretion 
and the fact that some configurations appear to influence employee 
performance and satisfaction, managers should consider carefully the 
behavioral implications when they make structural decisions. 
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63) We selected answer D because: 

All of the above listed consequences can result from the failure to 
adequately remediate chemical releases except for answer D. Another 
impact is a potential decrease in property value. 

64) We selected answer A because: 

The preferred angle for fixed industrial stairs is 30 lo 35 degrees, 15 degrees 
is the preferred angle for ramps or inclines and 75 to 90 degrees is the 
preferred angle for fixed ladders. 


65) We selected answer A because: 

a. Change ppm to mg/m^ 


ppm = 


mg/ 

/m^ X 24.45 


MW 


mg ppm X MW 6000x58.08 
24.45 ” 24.45 

14253 ■!5| = 14.253 A 

m m 


= 14253 “^3 
/m 


b. Calculate volume of the room 

1 Om X1 Om X 20m = 2000 

c. Calculate the concentration of Acetone 

2000 m^ X 14.253 grams/m^ = 28,506 grams 

d. Calculate the weight in grams of Acetone per liter. By definition, 
there are 1000 ccs or milliliters in a liter and 1 cc of water weighs one 
gram, therefore 1 liter of water weighs 1000 grams. 

1000 g/L X 0.79 (SG) = 790 grams/Liter (Acetone) 

e. Convert to Liters 

28,506 gr - 790 gr/ltr = 36.08 Liters 
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66 ) 


67) 


We selected answer A because: 

There are three traditional levels of warnings: 

• Danger is used where there is an immediate hazard, which, if 
encounteied, will rfisiiK in personal ii\iur,''or death. 

• Warning is the signal word for hazards or unsafe practices, which 
could result in severe personal injury or death 

• Caution is for hazards or unsafe practices, which could usually 
result in minor personal injury, product damage, or property 
damage. 

We selected answer A because: 

Since the force is being applied in the horizontal direction, the only force 
to be overcome is the jhiction between the crate and the floor. F = pN = 
(0.40)(80 lb) = 32 lb Work = Fs = (32 lb)(10 ft) = 320 ft-lb 


68) We selected answer B because: 

The coefficient of dynamic friction applies to an object in motion. 

69) We selected answer B because: 

The American Society of Mechanical Engineers (ASME) is the primary 
agency providing oversight for boilers in the U. S. 


70) We selected answer A because: 

ANSI Z16.1 deals with classification of injuries. ANSI Z87.1 is concerned 
with Occupation and Educational Eye and Face Protection. ANSI/NFPA 
Z12.I addresses Floor and Wall Openings, Railings, and Toeboards. 
ANSI Z358.1 is the standard for Emergency Eyewash and Shower 
Equipment. 

71) We selected answer C because: 

The desire of a plaintiff to establish negligence by gaining access to 
records held by defendant has led to a recent increase in the use of the 
procedure known as discovery. Discovery is the legal process of 
determining as many facts as possible prior to a trial so that the truth will 
be established to the best of everyone's abilities. Records held by the 
defendant are requested in specific categories and must be produced as 
long as they fall under the broad potpourri of "documents a reasonable 
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person would ask for with good cause", of course, the data must relate to 
the case. This has the effect of allowing the plaintiff almost unlimited 
access to the defendants files. 

72) We selected answer A because: 

According lu Dr Putoraon hi Techniqucc of Safety Management, the Fisk 
Score = Consequences X Exposure X Probability. Considering that 
fatality was most likely, consequence =25. Exposure is rarely = 1. 
Probability is remotely happens = 1. 

Risk Score = (25 x 1 x 1)= 25 

73) We selected answer C because: 

Accident investigation has as its primary purpose the prevention of similar 
occurrences and the discovery of hazards. The intent is not to place blame 
or administer discipline, but rather to determine how responsibilities may 
be defined or clarified and to reduce error producing situations. Accident 
investigation should improve the safety of operations, if accident 
investigation is used for punitive measures, the tool has the reverse effect. 

74) We selected answer C because: 

The critical pressure of a substance is that pressure at which no 
liquid-vapor phase transition occurs at any temperature. 

75) We selected answer B because: 

The classic definition of tenosynovitis is an inflammation of a tendon 
sheath. Tenosynovitis is normally caused by an injury. 

76) We selected answer D because: 

The weighting networks "scales" of sound measuring instruments are designed 
to approximate the equal loudness curves. The A scale is very discriminatory 
against low frequencies, the B scale moderately discriminatory and the C scale 
is almost a direct reading. Thus the C scale utilizing fast response would be the 
choice supplying a signal to an auxiliary instrument. 
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77) Answer C is correct because: 


All expenses and profits must be calculated as present values. 

Step 1 Calculate the present expense of leasing the machine for IQ years. 

i = 0.15 n = 10 A = $l,500 P = ? 



(1 + ir-l 


Please = 1,500 X 


1-15) -1 

--fx =$7,528 

0.15x(1.15)^^ 


Keystrokes for the TI-30X HS: 

1 500 X (1.15^10- 1)/(.15 X 1.15^10) = 7,528 

Keystrokes for the HPIOBII 

1. 1500 (PMT KEY) 

2. 15(iyYKKEY) 

3. 10 (N KEY) 

4. (PV KEY) for the answer 
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Step 2 Calculate the present value of the maintenance agreement expense. 
i = 0.15 n = 10 A = $500 P = ? 


P . = A 
^ mamt 


(1 + if-l 


(1.15^-1 

Pmaint=500x - — 

.15x(1.15y° 


= $2,509 


Keystrokes for the TI-30XnS: 500 X (1.15 A10 - 1)/(.15 x 1.15 ^ 10) = 2,509 
Keystrokes for the HPIOBII 

1. 500(PMTK5EY) 

2. 15(I/YRKEY) 

3. 10 (NKEY) 

4. (PV KEY) for the answer 


Step 3 Calculate the present value of selling the machine for scrap in 10 years. 


i = 0.15 n = 10 F = $5,000 P = ? 


P = F [1 + i]"" 

scrap ^ 


P3.„p = 5,000x[1.15]-'° = $1,236 

Keystrokes for the TI-30X IIS; 5 000 x 1.15 -10 = 1,236 

Keystrokes for the HPIOBII 

1. 5000 (FV KEY) 

2. 15(FYRKEY) 

3. 10 (N KEY) 

4. (PV KEY) for the answer 
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Step 4 Calculate the present expense of buying the machine by adding the 
present value of maintenance costs and subtracting the present value of revenue 
tor selling the machine as scrap in ten years. 

Pbuy ~ P price Pmaint “ Pscrap 


Pbuy = 10,000+ 2,509-1,236 

Pbuy ~ $11,273 Pbuy$^ 1,237 - PLgagg$7,528 = $3709 savings 

The calculations illustrate it would be cheaper to lease the machine. 

78) Answer B is correct because: 

The cost to buy the machine remains the same as in the previous question at 
$11,273. Using answers from the previous question: 

Step 1 Calculate the cost of leasing the machine by adding the present value of 
maintenance costs to the present value of leasing the machine. 

P = P + P 
^ ^ lease ^maint 

P = 7,528 + 2,509 = $10,037 

Step 2Calculate percentage saved by leasing. 

- . , P buy " P 1 ease 

^saved ~ ^ 100 

1- lease 


11,273-10,037 

/osaved xlOO 


%saved = 12,31% 
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79) Answer B is correct because: 

Program Evaluation and Review Technique (PERT) and Critical Path Method 
(CPM) are both scheduling techniques. Although they can be used by the 
system safety practitioner to spot bottlenecks and periods of production 
pressure, they are not considered to be true system safety techniques. 


80) Answer A is correct because; 
a = 1/2 the load 
c= stress on the sling 
a 

Sin A = — 
c 

_ a 
^"SinA 
11,000 
^~Sin 55 
c = 13,428 lbs 


Sling angle and stress rules of thumb: 

15° angle= twice the load 

30° angle = the load 

45° angle = 75% of load 

60° angle = 58% load 

90° angle = 50% of load 


HINT: Double divided SLINGS 

are SIN full. Divide the load by number of sling legs and then divide again by 
SIN of the angle. 22,000 h- 2 ^ Sin 55 =13,428 lbs 


81) Answer A is correct because: 

The outer ear consists of the pinna, external auditory canal, and ear drum. 
The middle ear consists of the hammer, anvil, and eustachian tube. The 
inner ear consists of the semicircular canals, cochlea, and cochlear nerve. 

82) Answer B is correct because: 

Toggle switches are easily seen and reliable in operation. They should 
preferably have only two positions “on and off’. Knobs without click 
stops are suitable for fine and precise regulation over a wide range. 

Limit switches are operated by the motion of a machine part or presence 
of an object. They are used for controlling machinery as part of a control 
system, as a safety interlocks, or to count objects passing a point. Push 
buttons are to be operated by the pressure of either finger or hand and 
operate similar to a switch. 
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83) Answer D is correct because: 

RWL = LCx HMx VMx DMx AMx FMx CM 

RWL(kg) = 2S (f) (1 - .0031V- 75 i) (.82 + ^) (l - (0.0032 x A))(FM) (CM) 

RWL(kg) = 23(f)(l-.003xO)(.82+ ^)(l-(0.0032x0))(l)(l) 

RWL(kg) = 23x0.555xlxlxlxlxl 
RWL(kg) = 12.77 kg 


84) Answer B is correct because: 

According to the NSC Fundamentals of Industrial Hygiene, 5* Edition, 
Hydrogen sulfide is an interference agent with carbon monoxide sensors. 
In addition. Carbon monoxide is an unusual constituent in the 
atmospheres of sanitary sewers. Given the sudden reading of a large 
(lethal) concentration of an unlikely component in a sanitaiy sewer, and 
given that the presence of hydrogen sulfide is likely, the most probable 
explanation is that the hydrogen sulfide reading is correct and is causing 
an interference effect on the carbon monoxide sensor. 

85) Answer A is correct because: 

5-Whys is a qualitative analytical technique to identify the root causes of 
an incident sequence by asking “why” at least 5 times. Once the causal 
factors (human errors, equipment malfunctions, etc.) are known, a 5- 
Whys analysis can be performed on each causal factor to determine 
"Why" the causal factor was allowed to exist. 

86) Answer C is correct because: 

Accoiding to 29CFR1910.95 (b) (1) “When employees are subjected to 
sound exceeding those listed in Table G-16, feasible administrative or 
engineering controls shall be utilized. If such controls fail to reduce sound 
levels within the levels of Table G-16, personal protective equipment shall 
be provided and used to reduce sound levels within the levels of the tabic.” 
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87) Answer C is correct because: 

Completed Operations liability insurance pays claims for damage caused by 
mistakes, imperfect ingredients, or foreign substances, as well as improper 
handling, labeling, packing, or delivering. The intent is to provide liability 
protection for defects, errors, or mistakes made in connection with the 
manufacture or preparation of products to be offered for sale. The protection 
also includes losses that can be attributed to defective materials. 

Completed Operations does not cover liability for accidents involving delivery, 
pickup and the existence of tools, uninstalled equipment and the abandonment 
of unused materials. These would be covered under the Owners, Landlords and 
Tenants (OL&T) and Manufacturers and Contractors (M&C) liability policies. 

88) Answer D is correct because: 

OSHA requires posting the citation at or near the location of the violation for 
three days or until corrected, whichever is longer. 


89) We selected answer C because: 

4.52 X o'*' 




d = 


4.871 • 
1 


4.52 X 4000' *' 
lOO'*' X 0-04 


d = 


20842481.2 

200.47 


d = "*^103965.5 


d = 10.72 in 
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Assuming this is a fire protection question, use the Hazen-Williams formula. 

Note; The calculated size of 10.72 is larger than 10 inch unlined pipe (lOx 
102.4% = 10.24 in.) and so the best selection would be the more common 12 
inch pipe. i 


90) We selected answer B because: 

During hydraulic design of automatic sprinkler systems, NFPA 13 requires 
calculation of minimum allowable pressure and flows for fire sprinkler 
systems. Calculations are based on piping size, length, coefficient of 
rougliness and a sprinkler discharge coefficient "K" which is dependent 
upon the brand and model of sprinklers that are to be used. 

Step 1: Determine quantity of water required for this application 


^ 0.178 gpm 120 ft^ ^ 

Q =- - - r X-^-= 21.4 gpm 


ft^ 


1 


Step 2: Determine the required pressure in psi 

p.fQY 

UJ 



P = 13.61 psi 

91) We selected answer C because; 

Qj = initial flow 
Q 2 = subsequent flow 
R, = initial residual press. 

R 2 = subsequent residual 
S = static pressure 
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Qa 


= Q. 


(s-R.r 

(s-R.rJ 


Q. 


= 5700x 


( 70 - 20 )”^^ 

(70-36)°'' 


Q, = 5700 X1.2315 = 7020gpm 


92) We selected answer B because: 

Light hazards require a minimum of 0.1 gpm/sq ft and an additional 100 gpm 
for hose stream demand. 

Ordinary hazards require a minimum of 0.15 gpm/sq ft (Group I) and 0.2 
gpm/sq ft (Group 11) and an additional 250 gpm for hose stream demand. 

Extra hazards require a minimum of 0.3 gpm/sq ft (Group I) and 0.4 gpm/sq ft 
(Group II) and an additional 500 gpm for hose stream demand. 

93) Answer D is correct because: 

Q = AV 



A = .x(^f 

4400 

V =- 

0.196 


V = 22,449 
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94) Answer A is correct because: 


V = 4005VW 

V = 4005xV^ 

V = 4005x0.8944 


V = 3282 ft per min 


95) Answer A is correct because: 

According to 40 CFR 264.34: 

Whenevei hazardous waste is being poured, mixed, spread, or otherwise 
handled, all personnel involved in the operation must have immediate 
access to an internal alarm or emergency communication device, either 
directly or through visual or voice contact with another employee, unless 
the Regional Administrator has ruled that such a device is not required 
under Sec. 264.32. If there is ever just one employee on the premises 
while the facility is operating, he/she must have immediate access to a 
device, such as a telephone (immediately available at the scene of 
operation) or a hand-held two-way radio, capable of summoning external 
emergency assistance, unless the Regional Administrator has ruled that 
such a device is not required under Sec. 264.32. 


96) Answer C is coiTect because: 

Cost incurred x 1000 / total work-hours is the formula for cost factor. 


97) 


Cost Factor = 


Cost Incurred x 1000 
Total Hours Worked 


Answer D is correct because: 


According to Willie Hammer in '^Handbook of System and Product Safetf\ 
answers a, b and c are correct. 
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98) Answer A is correct because: 

ISO 19011 defines a management system audit as follows: 

“Systematic, independent and documented process for obtaining audit 
evidence and evaluating it objectively to determine the extent to which 
the audit criteria are fulfilled.” (ISO 19011:2011 3.1) 

Selection B is incorrect as audits must be for a stated purpose. 

Selection C is the definition of an integrated audit 
US audits of publicly traded companies are governed by rules laid down 
by the Public Company Accounting Oversight Board (PCAOB), which 
was established by Section 404 of the Sarbanes-Oxley Act of2002. 

Such an audit is called an integrated audit, where auditors, in addition to 
an opinion on the financial statements, must also express an opinion on 
the effectiveness of a company's internal conti^ol over financial reporting, 
in accordance with PCAOB Auditing Standard No. 5 

Selection D identifies an environmental management system which 
enables organizations to develop their environmental performance 
through a process of continuous improvement 
ISO 19011 Designed to provide recommendations for Quality and 
F.nvironmental M anagement Systems Audits. 

Audit: A systematic, independent and documented process for obtaining 
information and data (audit evidence) and evaluating it objectively to 
determine the extent to which defined audit criteria are fulfilled. 

Internal audits, sometimes called first party audits, are conducted by the 
organization itself, or on its behalf, for management review and other 
internal purposes (e.g. to confirm the effectiveness of the management 
system or to obtain information for the improvement of the management 
system). Internal audits can form the basis for an organization’s self¬ 
declaration of conformity. In many cases, particularly in small 
organizations, independence can be demonstrated by the freedom from 
responsibility for the activity being audited or freedom from bias and 
conflict of interest. 

External audits include second and third party audits. Second party audits 
are conducted by parties having an interest in the organization, such as 
customers, or by other persons on their behalf. Third party audits are 
conducted by independent auditing organizations, such as regulators or 
those providing certification. 

Combined audit is when two or more management systems of different 
disciplines (e.g. quality, environmental, occupational health and safety) 
are audited together. 
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Joint audit is when two or more auditing organizations cooperate to audit 
a single auditee 



Compliance and Management System Auditing 

Management System Auditing 

Organization chart identifying the names and 

titles of key personnel 

Vision/mission statements and strategic plan 

Identification of departments and operating 

groups with a description of the operations 
conducted 

Environmental manual with ISO 14001policies 

and management level procedures that address the 
core elements of the EMS 

General site-specific information describing 

number of employees, square feet of building 
space, location 

Current EMS standard operating 

procedures(SOP) or work instructions for 
envh'onmental requirements 

Site plot plan showing buildings and set-up of 

processes inside the buildings 

Sustainability program and list of long term 

sustainability objectives 

Environmental policy 

Listing of environmental aspects and imnacts 

Comprehensive list of buildings 

Environmental performance metrics and 
identification of the environmental performance 
data that is currently collected 

Process descriptions and flow charts for those 

with the greatest environmental risk. 

Listing of set environmental objectives and 

targets and the environmental management 
programs developed to achieve environ-mental 
objectives 

Lists of raw materials, products, by-products, 
and waste streams 


Listing of environmental pennits 


Listing of environmental plans and best 

management practices 


Training matrix showing environmental 

training required for job positions 


Most recent internal and/or external environ¬ 
mental audit reports 

--- 1 


99) Answer A is correct because: 

The guidance given in Clauses 5 to 7 of ISO 19011 is based on the six 
principles outlined below. 

Integrity: the foundation of professionalism 

Auditors and the person managing an audit program should: 

• perform their work with honesty, diligence, and responsibility; 

• obsei-ve and comply with any applicable legal requirements; 

• demonstrate their competence while performing their work; 
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• perform their work in an impartial manner, i.e. remain fair and 
unbiased in all their dealings; 

• be sensitive to any influences that may be exerted on their 
judgement while carrying out an audit. 

Fair presentation: the obligation to report truthfully and accurately 

Audit findings, audit conclusions and audit reports should reflect 
truthfully and accurately the audit activities. Significant obstacles 
encountered during the audit and um-esolved diverging opinions between 
the audit team and the auditee should be reported. The communication 
should be truthful, accurate, objective, timely, clear and complete. 

Due professional care; the application of diligence and judgement in 
auditing 

Auditors should exercise due care in accordance with the importance of 
the task they perform and the confidence placed in them by the audit 
client and other interested parties. An important factor in carrying out 
their work with due professional care is having the ability to make 
reasoned judgements in all audit situations. 

Confidentiality: security of information 

Auditors should exercise discretion in the use and protection of 
information acquired in the course of their duties. Audit information 
should not be used inappropriately for personal gain by the auditor or the 
audit client, or in a manner detrimental to the legitimate interests of the 
auditee. This concept includes the proper handling of sensitive or 
confidential information. 

Independence: the basis for the impartiality of the audit and objectivity 
of the audit conclusions 

Auditors should be independent of the activity being audited wherever 
practicable, and should in all cases act in a manner that is free from bias 
and conflict of interest. For internal audits, auditors should be 
independent from the operating managers of the function being audited. 
Auditors should maintain objectivity throughout the audit process to 
ensure that the audit findings and conclusions are based only on the audit 
evidence. For small organizations, it may not be possible for internal 
auditors to be fully independent of the activity being audited, but every 
effort should be made to remove bias and encourage objectivity. 
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Evidence-based approach: the rational method for reaching reliable and 
reproducible audit conclusions in a systematic audit process 

Audit evidence should be verifiable. It will in general be based on 
samples of the information available, since an audit is conducted during a 
finite period of time and with finite resources. An appropriate use of 
sampling should be applied, since this is closely related to the confidence 
that can be placed in the audit 

100) Answer D is correct because: 

Each individual audit should be based on documented audit objectives, scope 
and criteria. These should be defined by the person managing the audit 
program and be consistent with the overall audit program objectives. The audit 
objectives define what is to be accomplished by the individual audit and may 
include the following: 

• determination of the extent of conformity of the management system to 
be audited, or parts of it, with audit criteria 

• determination of the extent of conformity of activities, processes and 
products with the requirements and procedures of the management 
system 

• evaluation of the capability of the management system to ensure 
compliance with legal and contractual 

• requirements and other requirements to which the organization is 
committed 

• evaluation of the effectiveness of the management system in meeting its 
specified objectives 

• identification of areas for potential improvement of the management 
system 

The audit scope should be consistent with the audit program and audit 
objectives. It includes such factors as physical locations, organizational units, 
activities and processes to be audited, as well as the time period covered by the 
audit. 

The audit criteria are used as a reference against which conformity is 
determined and may include applicable policies, procedures, standards, legal 
requirements, management system requirements, contractual requirements, 
sector codes of conduct or other planned arrangements 
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Self-Assessment 5 Questions 

1) All the following concerning flammable inside storage areas are true 
except? Inside storage locations are: 

a. ) Normally limiled lo 660 gMlli)iis 

b. ) Required to have a raised 4 inch sill 

c. ) Required to have self-closing doors 

d. ) Required to have fire walls 

2) Which of the following best explains the term BLEVE? 

a. ) Boiling Liquid Expanding Vapor Explosion 

b. ) Burning Liquid & Expanding Vapor Explosion 

c. ) Boiling Liquid Exacerbated Volume Expansion 

d. ) Burning Liquid Elevated Volume Expansion 

3) Which of the following would be considered a primary calibration standard 
for air-sampling pumps? 

a. ) Wet-test Meter 

b. ) Dry-test Meter 

c. ) Rotameter 

d. ) Spirometer 

4) Which of the following is true concerning placement of underground 
flammable liquid storage tanks with respect to an existing building 
foundation? The distance from the tank to the foundation or support for 
Class I, II and IE liquids must be at least: 

a. ) 1 foot 

b. ) 3 feet 

c. ) 2 foot for Class I and 3 feet for Class II 

d. ) 5 feet 

5) Which of the following would indicate seepage thru the core wall on the 
downstream side of an earthen impounding reservoir water collection dam 
or berm? 

a. ) Lush green grass growing on the downstream slope 

b. ) Exposed gravel showing on the downstream slope 

c. ) Large runoff channels on the upstream slope 

d. ) Cracks in the paving on the downstream slope 
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6) Which of the following detectors is best suited for large open areas? 

a. ) Photoelectric 

b. ) Rate Compensation 

c. ) Rate of Rise 

d. ) Bimetallic 


7) Which of the following is true concerning placement of structural 
reinforcing steel in concrete beams that are supported on either end? 
(Assume no support in the middle of the span). 

a. ) Steel should be placed high 

b. ) Steel should be placed low 

c. ) Steel should be placed both high and low 

d. ) Steel should be on chairs in the middle of beams 


8) When using mobile cranes the radius of a pick is always measured from 
the center of the load to which of the following points on the crane? 

a. ) Data plate affixed to all cranes showing center point 

b. ) Center of rotation after boom deflects under load 

c. ) Right front tire tread 

d. ) Aft outrigger beam 


9) A motorcycle is moving at 60 MPH and is acted on by a decelerating force 
of 32.2 feet per second per second. How many feet will it take the 
motorcycle to stop? 

a. ) 180 feet , 

b. ) 160 feet V- = V,‘ + 2as 

c. ) 140 feet 

d. ) 120 feet 


10) Which of the following describes materials that ignite spontaneously when 
in contact with air? 

a. ) Pyrophoric 

b. ) Hypergolic 

c. ) Pyrolysis 

d. ) Deflagration 
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11) Which of the following is true concerning the electrical Ground Fault 
Circuit Interrupter? 

a. ) It requires an equipment ground to function 

b. ) It is a very slow acting device 

c. ) It will not detect line-to-line faults 

d. ) It is not designed for personnel protection 

12) During a flow test on a fire supply water system the flow at 3,000 gpm has 
dropped the flow from 69 psi to 34 psi. What flow is available at 20 psi 


residual? 

a.) 

1,800 gpm 


b.) 

2,400 gpm 


c.) 

3,600 gpm 


d.) 

4,800 gpm 



13) Which of the following describes a violent reaction, which occurs when 
two materials come in contact with each other? 

a. ) Pyrophoric 

b. ) Hypergolic 

c. ) Pyrolysis 

d. ) Deflagration 


14) 


15) 


Find the velocity pressure in a 1.5 inch (actual diameter) open ended pipe 
with 250 gallons per minute of water flowing? 

a. ) 11.4 psi ^ 

b. ) 14 psi 

c. ) 4.4 psi 

d. ) 25.4 psi 

Which ISO standard addresses environmental management systems? 

a. ) 9001 

b. ) 45001 

c. ) 19011 

d. ) 14001 
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16) The minimum energy for ignition of a com dust cloud is 38 millijoules. 
Given the formula E = 1/2 CV^, what would the energy be for a 50,000 
volt static spark, if the capacitance of the material involved was 95 
micromicrofarads? 

a. ) Not enough to cause ignition 

b. ) Barely enough to cause ignition 

c. ) Twice as much as is required 

d. ) Three times as much as is required 


a. ) Advertising 

b. ) Packing 

c. ) Service 

d. ) Other products in the same category 

18) In comparison to the process of Fault Tree Analysis, the Failure Modes 
and Effects Analysis requires; 

a. ) More time 

b. ) Less time 

c. ) More knowledge 

d. ) Less knowledge 

e. ) 

19) Which of the following system safety analysis technique is aligned in the 
correct order with respect to the amount of time necessary to conduct the 
analysis? Order of ranking is from most time consuming to least time 
consuming. 

a. ) FTA, MORT, FMEA 

b. ) ETA, FMEA, FTA 

c. ) MORT, FTA, FMEA 

d. ) MORT, FTA, ETA 


In completing a Product Safety Failure Modes and Effects Analysis 
(FMEA) the safety professional should not include which of the following? 
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20) Assuming a complete and equal transfer of stress forces during an entire 
lifting sequence, how much weight can be safely handled when picking 
with a three-legged sling (sling angle to load is 30 degrees) if the sling safe 


working load limits are 
a.) 10,000 

10,000 pounds each? 

b.) 

15,000 

a . b , a 

sinA=— cosA= — tanA = — 

c. ) 

d. ) 

30,000 

6,666 

c c b 


21) The performance of all fans and blowers is governed by certain rules of 
physics known as "Fan Laws". The CFM, RPM, SP and EDP are all related 
to each other in a known manner and when one changes, all the others 
change. Given the information that a ventilation system currently in use 
has the following conditions; a motor generating 5/8 horse power produces 
5000 cubic feet per minute at 1000 revolutions per minute and develops 
0.5 inches of water static pressure, which of the following sets of 
conditions would produce a new output from this system of 6500 CFM? 

a. ) RPM = up 31 %, SP = up 30%, HP = up 75% 

b. ) RPM = up 30%, SP = up 70%, HP = up 120% 

c. ) RPM = up 30%, SP = up 120%, HP = up 70% 

d. ) RPM = up 31 %, SP = up 85%, HP = up 100% 

22) What is a project's scope? 

a. ) The work required to initiate and sustain a project towards 

completion. 

b. ) Only the work required to complete the project successfully 

c. ) The work required by the project manager to fulfill the work 

breakdown structure 

d. ) Only the work defined in the project's charter 
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23) Which best describes a project's work breakdown structure? 

a. ) A process where the project's milestones arc decomposed into 

rrtivrc, milestones and attributed to opooifio project 

team resources 

b. ) A process by which the individual tasks necessary to perform 

a project a identified and presented such that the project's 
resources are identified and the project's milestones arc 
delivered 

c. ) A formal decomposition of the necessary resources that will 

perform the project's objectives presented in terms of project 
milestones 

d. ) A hierarchical decomposition of the work to be performed by 

project team resources based on the project's objectives and 
presented in discreet deliverables and milestones 

24) The attendance at safety meetings at a particulai* plant has a coefficient of 
correlation of -0.7 to -0.9. This would indicate: 

a. ) A strong positive correlation 

b. ) A strong negative correlation 

c. ) No correlation 

d. ) Spurious correlation 

25) Wiich should a safety professional recommend to line management when 
significant process or operational changes are being considered? 

a. ) Perfoiming comprehensive , change analyses during the 

decision making process 

b. ) Ensuring all recommendations from root cause analyses have 

been implemented 

c. ) Obtaining buy-in from all employees of the benefits related to 

the process changes 

d. ) Obtaining buy 
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26) At the end of each year for 15 years you have deposited $5,000 in a mutual 
fond that has remained constant at 11% interest. How much is now in the 
fond? 

a. ) 

b. ) 

c. ) 

d. ) 

27) Which of the following is a major benefit in using PERT? 

A. ) Calculation of total mishap rate in hundreds 

B. ) Calculation of time lost from production 

C. ) Calculation of cost overruns 

D. ) Calculation of estimated time to complete projects 

28) One of the most important steps in the establishment of a training program 
is to set sound, obtainable objectives. In which part of the training program 
development should objectives be established? 

a. ) As early as possible 

b. ) Toward the end of development 

c. ) Before equipment money is allocated 

d. ) When instructors are hired 

29) One of the inherent functions of management is that of decision making. 
Which of the following theories is correct concerning decision making? 

a. ) Decisions should always be made as rapidly as possible 

b. ) Decisions should be made at the lowest level possible 

c. ) Decisions should always be cost effective 

d. ) Decisions are made by managers only according to contract 

rules 

30) Which of the following is an example of pure risk? 

a. ) Death 

b. ) Injury that would prevent making a living 

c. ) A company business failure 

d. ) Divorce 


$172,000 

$162,000 

$182,000 

$174,000 
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31) Which of the following events would not be covered by a typical fire and 
ultra-extended coverage insurance policy? 

a. ) Aiitnrnobiles on site 

b. ) A i rc,rHf( crashing into plant 

c. ) Hail damage 

d. ) Smoke damage 

32) Which of the following equations depicts the principle of the exponential 
law of reliability? 

A) R = e-^™' 

B) R = e-^ 

C) R = R,xR,xR3... 

D) R — Rj + Rj + R3... 

33) Which of the following best describes the insurance term "experience 
modification"! 

a. ) Rebate for good performance 

b. ) Increased premium because of performance 

c. ) Additional coverage for loss modification 

d. ) Adjustment of manual rating based on performance 

34) Because of high eye and foot injury rates, management at a union labor 
manufacturing plant must take action. Which action should a safety 
professional perform first? 

a. ) Suivey the facilities and operations to determine probable 

causes of the injuries. 

b. ) Initiate a personal protective equipment program that will 

include provision of both safety glasses with side shields and 
hard-toed shoes. 

c. ) Schedule a meeting with the head of the local union to review 

the injury problems. 

d. ) Charter a facility-wide safety committee. 
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35) If $100,000 is paid into a savings account which pays 14% interest, how 
much can be withdrawn annually for 8 years with nothing remaining after 
the last withdrawal? 


a. ) $22,000 

b. ) $21,560 

c. ) $23,965 



d.) $24,550 

36) Calculate the incidence rate for a company if the recordable accidents are 
40 and the total hours worked are 1,500,000: 


a. ) 5.3 

b. ) 8.7 

c. ) 10.2 

d. ) 11.5 


37) Which of the following does not describe the workers' compensation 
concept of whole-man? 


a. ) Concept considers functional effects of the loss 

b. ) Compares functions after disability with normal fully- 

functional man 

c. ) Disability is rated as a percentage of the whole-man 

d. ) Compares actual lost wages compared to potential wages 


3 8) The primary reason for post training testing is: 


a. ) To weed out weak perfonners 

b. ) To spot workers who have "attitude" problems 

c. ) To identify gaps in the training program 

d. ) To allow the learners to see how much they learned 


39) In the study of insurance the term "Risk" is often defined as having two 
components, that of pure risk and speculative risk? Which of the following 
is not an example of pure risk? 


a. ) Business failure 

b. ) Hail storm 

c. ) Liability arising from negligent conduct 

d. ) Auto accident with damage injury 
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40) In a large corporation that produces a variety of products, the product 
safety staff is assigned to the risk management department. Under this 
arrangement, which of the following tasks would most likely not be 
assigned to the product safety office? 

a. ) Recall of defective products 

b. ) Prepare product safety policy for senior management 

c. ) Review histories of hazards, mishaps and recalls in an attempt 

to prevent additional mistakes 

d. ) Review proposed instruction manuals and warning labels 

41) Which of the following conditions is most correct concerning a worker, 30 
years of age who already has a whole-body exposure of 30 rem? 

a. ) The worker cannot exceed VA reins per calendar quarter 

because his age is equal to or greater than his whole-body 
exposure 

b. ) The worker can exceed the PA standard only under 

emergency conditions but can never exceed 3 rem per quarter 

c. ) The worker can be exposed to greater than 1 Va rem but cannot 

exceed 3 rem per calendar quarter as long as the accumulated 
occupational dose to the whole body does not exceed his age 

d. ) The worker can be exposed to greater than 1 Ya rem but cannot 

exceed 3 rem per calendar quarter as long as the accumulated 
occupational dose to the whole body does not exceed 5(N-18) 
rem 


42) How can line management help ensure line supervisors are held 
accountable for safety performance? 

a. ) Develop a culture where management relies on self-directed 

work teams to enforce safety accountability among work 
groups. 

b. ) Build written management safety policies and enforcement 

principles into line supeivisor accountability. 

c. ) Require management safety policies to prescribe line 

supervisors as the point-of-contact for line safety. 

d. ) Perform training for all employees identifying line 

supeivisors as the principle enforcement agent for line safety. 
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43) Sometimes during the process of safety & health program audits it is not 
desirable to base the effectiveness of the safety program effort on accident 
or mishap rates. Often other indicators are used. Which of the following 
indicators would be the least effective in predicting the future success of 
the safety & health effort? 

a. ) Performing in-depth inspections of the workplace 

b. ) Performing in-depth accident investigations 

c. ) Preparing detailed briefings of program status for senior 

management 

d. ) Recording accident data on the OSHA 300 

44) Which one of the following system safety tools would not be appropriate 
for analysis of a complex system? 

a. ) Fault Tree Analysis 

b. ) Multilinear Events Sequencing 

c. ) Job Safety Analysis ,• 

d. ) Failure Modes and Effect Analysis 

45) A safety and health consultant has the opportunity to bid on a contract with 
a profit value of $5,000. The cost of submitting a bid is $350. The chance 

of getting this contract needs to be at least_^ before bidding is 

economically feasible. 

a. ) 9% 

b. ) 7% 

c. ) 5% 

d. ) 3% 

46) A safety and health consultant has a 60% chance of making a profit of 
$6,000 on a mishap investigation contract. However, there is also a 40% 
chance of losing $2,000. What is the profit expectation for this job? 


a.) 

$4,400 

b.) 

$6,000 

c.) 

$3,600 

d.) 

$2,800 
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47) Which of the following best describes the interface between management 
and the company medical service? 


a. ) Management has little control over policy or budget 

b. ) Management has no oversight in this technical area 

c. ) The Medical Department controls their own budget and 

determines the role and scope of medical service 

d. ) Management controls policy and budget 


48) A structural mishap at one of the buildings at your plant has occurred and 
you are assuming command of the incident. From most important to least 
important, which of the following best indicates the correct order of actions 
you should take? 


a. ) 1,2,3,4 

b. ) 1,3,2,4 

c. ) 1,4,2,3 

d. ) 1,2,4,3 


1. ) Arrive safely 

2. ) Care for the injured 

3. ) Size-up the situation 

4. ) Protect property 


49) The following table shows estimates of the error rates within the project 

development phases of a system. What is the best estimate of the mean 
error rate? 


Error Rates Within Project Develooment Phases 

Phase 

Errors Per 100 Object Instructions 

Validation and Acceptance 

0.734 

integration Test 

0.591 

Operational Demonstration 

1 0.382 

Pre-operations Exercise 

0.325 


a. ) 1 eiTor per 50 instructions 

b. ) 1 error per 200 instructions 

c. ) 1 error per 1000 instructions 

d. ) 1 error per 2000 instructions 


50) Which of the following queries would produce the most useful information 
in deteimining the effectiveness of accident prevention training among 
recently hired employees within a particular department? 


a. ) Accident, inspection, training 

b. ) Employee, training, accident 

c. ) Employee, training, equipment 


d.) Accident, equipment, inspection, training 
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51) Which of the following tables would be the most effective addition to the, 
existing dntn base described in the previous questions? 

a. ) Health Hazards 

b. ) Payroll 

c. ) Security and Access Control 

d. ) SDS 

52) Which of the following is most correct concerning sanding of asbestos- 
containing flooring material in accordance with OSHA regulations? 

a. ) A ventilation system must be installed that captures all ACM 

above the PEL 

b. ) The surface area must be wetted, or enclosed or effectively 

ventilated prior to sanding 

c. ) Sanding must be done in a wet state sufficient to prevent the 

emission of airborne fibers so as to expose employees to 

levels in excess of the TWA and/or excursion limit 

d. ) Sanding of asbestos-containing flooring material is prohibited 

53) According to the moment concept of biomechanical lifting equivalents, 
various loading, results in bending moments on the sacro-lumbar joint. 
The theory is developed based on a variable "D", which is the distance 
from the joints of the lumbar spine to the front of the abdomen. The 
variable is adjusted for each individual. The "L" is a measured distance 
from one side of a cube of uniform density, shown as "W". With 
appropriate units the formula (D + i4L) (W) = Me yields a lifting equivalent 
measured in inch pounds. What would the Me be for a lift of 15 lbs. if 
andL=10? 

a. ) 195 

b. ) 250 

c. ) 155 

d. ) 270 

54) Explosive magazines are not required for storage of which of the following 
explosives? 

a. ) PETM 

b. ) TNT 

c. ) Am m oni um N i trate 

d. ) RDX 
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55) Tlie safety function should give attention to outside influences such as the 
external environment, community interest, and other external concerns. 
What is the management style that reacts to outside influences such as 
these? 

a. ) Traditional style 

b. ) Contingency style 

c. ) Humanization style 

d. ) Participation style 

56) The data below shows the costs and risk reduction benefits associated with 
installing a new safer system in your plant. The cost-benefit ratio is 
defined as the cost in dollars associated with the reduction of each fatality 
gained by installing the new system, then what is the cost-benefit ratio for 
installing the system? 


New system 

$25,000 

Average fatalities if not installed 

.025 

Average fatalities if installed 

.011 

a.) 

1 million/fatality 


b.) 

1.786 million/fatality 


c.) 

2.273 million/fatality 


d.) 

0.694 million/fatality 



57) Which of the following is true concerning the dangers posed by current X- 
ray machines? 

a. ) Biggest hazard is non-ionizing radiation 

b. ) Biggest hazard is ionizing radiation 

c. ) Biggest hazard is high-voltage 

d. ) Biggest hazard is chemical decomposition 

5 8) What part of the eye is acutely damaged by the welder’s flash of ultraviolet 

rays? 


a.) 

Pupil 

b.) 

Sclera 

c.) 

Cornea 

d.) 

Retina 
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59) Which of the following best describes the action of dust particles entering 
the respiratory tract? 

a. ) When <5 microns in size dust is trapped in the throat 

b. ) When >10 microns in size dust is trapped in the upper 

respiratory system 

c. ) All respirable dust eventually reaches the lungs 

d. ) Respirable dust can be seen with the naked eye 

60) Which of the following factors tells you the most about how long it will 
take to recover from the damaging effects of an electrical shock? 

a. ) Duration of the electrical shock 

b. ) Resistance of the body at time of contact 

c. ) Path of current flow thru the body 

d. ) Amount of EMF available at time of contact 


61) Assuming complete evaporation and no air change, what is the 
concentration in PPM given the following conditions? A one-half gallon 
beaker of Benzene falls to the floor and breaks in a lab room that is 20 feet 
by 20 feet by 10 feet. The MW of Benzene is 78 and the SG is 0.6. 

a. ) 3795 ppm 

b. ) 4160 ppm mg/m-X 24.45 

c. ) 3150 ppm ^fW 

d. ) 2710 ppm 


62) The process that involves oxidation of gas or vapor to remove 
contaminates is known as: 


a. ) Adsorption 

b. ) Absorption 

c. ) Combustion 

d. ) Condensation 
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63) During an inspection you sample continuously for an eight-hour period and 
measure the following concentrations: Toluene 5.5 hrs at 50 ppm - 
TLV=100 ppm, Acetone 2 hrs at 400 ppm - TLV=400 ppm, MEK 8 hrs at 

100 ppm - TLV 200 ppm. What is the percentage of the TLV for this 
mixture? 

a. ) 

b. ) 

c. ) 

d. ) 


100 % 

109% 

112% 

89% 


TLV =. 




TLVj TLVj 


+*■• + - 


TLV, 


64) 


If a light source has a surface illumination of 70 at 1 unit, what will the 
illumination be when measured at 5 additional units? 


a. ) 22 

b. ) 2 

c. ) 3 

d. ) 4.4 





65) Which of the following fails to correctly depict the cut sets for the 
following system diagram? 



a.) 

A, B,C 

b.) 

A, C,E 

c.) 

B,C 

d.) 

D, E,F 


66 ) 


Which of the following correctly shows the "minimum" cut sets for the 
illustration? 


a. ) (A, B) & (B, C) 

b. ) A, B 

c. ) A, B, C 

d. ) (A, C) & (B, F) 
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67) A failure rate for each component is listed in the table. 


Components 

Failure Probability 

A 

10-^ 

B 

10'^ 

C 

10-^ 

D 

10-^ 

E 

10-3 

F 

10'^ 


Assume the minimum cut sets are AB, CD and EF. What is the TOP event 
probability for this system? 



a.) 

1x10-^ 


b.) 

1x10-^° 


c.) 

1x10-’ 


d.) 

2.001x10-’ 

68) 

How much Toluene (MW of 92) would have to be evaporated in a 15,000 
ft^ room to reach the LEE of 1.2%? Assume a safety factor of 10. 


a.) 

4.2 lbs , , 


b. ) 

c. ) 

mg/iirx 24.45 
i!) IDS ppm = —- 

18.4 lbs 


d.) 

2.4 lbs 

69) 

Which of the following agencies regulates pressure vessel design? 


a.) 

NIOSH 


b.) 

OSHA 


c.) 

EPA 


d.) 

ASME 

70) 

Which of the following NFPA standards deals with Fire Extinguishers? 


a.) 

NFPA 10 


b.) 

NFPA 70 


c.) 

NFPA 13 


d.) 

NFPA 40 
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71) The term consideration in a legal contract is best defined by which of the 
following? 

a. ) A value, legal tender 

b. ) Must consider both sides in arbitration 

c. ) Money must actually be transferred 

d. ) Consideration of all pertinent laws must be accomplished 

72) Air samples in a facility are taken over a 4-month period. Based on the 
sample data obtained, the mean concentration of the contaminant of 
interest was calculated as 0.5 ppm with a standard deviation of 0.5 ppm. 
The range was 0 ppm to 1 ppm. Approximately 120 samples were taken. 
The lower limit of detection of the sampling device for the contaminant of 
interest is 1 ppm. What is the best conclusion to draw from this 
information? 

a. ) There is a 68% chance that the mean concentration of the 

contaminant of interest is 0.5 ppm in the warehouse. 

b. ) There is a 95% chance that the mean concentration of the 

contaminant of interest is at or above 1 ppm in the warehouse. 

c. ) There is a presence of the contaminant of interest at or below 

1 ppm in the warehouse. 

d. ) The sampling data are too imprecise from which to make any 

valid conclusion 

73) OSHA recommends what level of lighting for general construction area 
work? 

a. ) 5 footcandles 

b. ) 10 footcandles 

c. ) 15 footcandles 

d. ) 20 footcandles 


74) A safety professional’s number one goal should be to: 

a. ) provide a work place with zero hazards 

b. ) ensure compliance with 29 CFR 1910/26 

c. ) ensure that all processes are hazard free 

d. ) achieve optimal safety performance that permits profitable 

operations. 
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75) A standard that is specific, that is, has application for a specific industry 
only is: 

a. ) A performance standard 

b. ) A specification standard 

c. ) A vertical standard 

d. ) A horizontal standard 


76) Which of the following industries have achieved tremendous reduction in 
accidental losses through the use of strict compliance with stringent codes 
and standards? 

a. ) mining & tunneling, aviation and railroads 

b. ) pressure vessels, elevators and construction 

c. ) pressure vessels, elevators and aircraft 

d. ) hand tools, petrochemical and mining 


77) 


Given the following conditions, what is the velocity at point C? 


a. ) 7500 fpm 

b. ) 6940 f]pm 

c. ) 4354 fpm 

d. ) 5020 fym 


TP = SP+VP '¥ = 4005^/^ 



16 in. 


78) Which of the following techniques uses deductive analysis? 

a. ) Failure Mode and Effect Analysis (FMEA) 

b. ) Fault Tree Analysis 

c. ) Preliminary Hazard Analysis (PHA) 

d. ) Operational Hazard Analysis (OHA) 


79) What is the failure rate of a device that has four components connected in 
parallel? Each component has a failure rate of 0.005. 

a. ) 0.02 

b. ) 6.25 X 10'^® 

c. ) 0.000000625 

d. ) 6.25 
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80) Which of the following would be the correct sampling/analytical method 
for formaldehyde? 

a. ) Filters + Impingers and Visible Absorption Spectrometry 

b. ) Filters + Tubes and Flame Ion Detection 

c. ) Urine, end of shift and UV Detection 

d. ) Solid Sorbent Tube and Visible Absorption 

Spectrophotometry 

81) Hantavirus Pulmonary Syndrome (HPS) is a disease often found in rural 
areas of the western United States. Which of the following statements is 
not true concerning HPS? 

a. ) Transmitted to humans thru infected rodent urine, saliva, or 

droppings 

b. ) HPS is a respiratory disease 

HPS can be spread from person to person 
d.) The virus can be killed by most household disinfectants 

82) When testing for cholinesterase inhibitors, what do you look for in the 
blood? 

a. ) aromatic hydrocarbons 

b. ) chlorinated hydrocarbons 

c. ) polychlorinated biphenyls 

d. ) organophosphates 

83) Which of the following statements concerning risk acceptance by the 
general public is correct? 

a. ) Risk acceptance is a constant throughout the world 

b. ) Risk is accepted when it is important to do so 

c. ) People readily accept the process of assigning dollar values to 

human suffering 

d. ) Risk acceptance is highly subject to social values 

84) What is the maximum distance allowed between ladders used for 
ingress/egress of a trench? 

a. ) 10 feet 

b. ) 25 feet 

c. ) 50 feet 

d. ) 75 feet 
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85) What kind of plan is associated with defining mission element needs by 
identifying (1) safety deficiencies in an existing system and (2) 
opportunities to improve the mission capability? 

a. ) System safety program plan 

b. ) Critical items listing plan 

c. ) Interface hazard analysis is plan 

d. ) Operating hazard plan 

86) Which of the following best describes the purpose of hold harmless 
agreements? 

a. ) Prevent plaintiff from bringing suit 

b. ) To prevent hazardous materials from entering the market 

c. ) To prevent lawsuits 

d. ) To protect the court system 

87) Which statement is true about the composition of a safety advisory 
committee? 

a. ) The safety manager should chair the committee. 

b. ) Everyone should take turns as a committee member. 

c. ) The committee should evaluate its performance against its 

established goals. 

d. ) The committee should include representatives of every 

department. 

88) When performing a training needs analysis, what is the fundamental 
question that a safety professional must ask? 

a. ) Will this organization's management commit to implementing this 

training? 

b. )Will this organization's employees implement that which they 

learn during training? 

c. ) Will this organization accept the learning objectives? 

d. ) Will training resolve this organization's needs? 
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89) The term caveat emptor (let the buyer beware) has changed in recent times 

to_ ? 

a. ) Caveat venditor 

b. ) Caveat sellitor 

c. ) The law of privity of contract 

d. ) The law of implied warranty 

90) Which of the following best describes the principle of fault tree 
equivalence? 

a. ) The use of Boolean algebra principles to a fault tree for 

simplification 

b. ) The tool used to make fault trees look like success trees 

c. ) Reduction to minimal cut sets 

d. ) Fault trees drawn by different engineers look different but when 

reduced have equivalence 

91) If you ai‘e going to select a software program to track and monitor your 
accidents and rates, the best option would be: 

a. ) Data base 

b. ) Spread sheet 

c. ) Word processing 

d. ) Financial management 

92) Which of the following is a software language used on the Internet? 

a. ) HTTP 

b. )FTP 

c. )HTML 

d. )ISP 

93) In a business or industrial setting, there are powerful reasons to focus on 
behavior before attitudes. These include all the following except? 

a. ) A change in behavior does lead to a change in attitude 

b. ) A change in behavior does not lead to a change in attitude 

c. ) Behavior can be measured and therefore managed 

d. ) Attitudes present major measurement problems 
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94) Which is an example of a well-constructed training objective? 

a. ) Students will understand the safety policy 

b. ) General industry training standards 

c. ) Each student can demonstrate the proper Electrical Procedures 

d. ) Supervisors will be motivated deliver safety training 

95) ^Hiich of the following ie the most accurate concerning the listing of a 
material as a carcinogen on the Safety Data Sheet (SDS)? 

a. ) If there is a report anywhere listing the chemical as a carcinogen 

then it must be listed as a carcinogen on the SDS 

b. ) If the substance is identified as a lARC Group 3 or higher it must 

be listed on the SDS as a carcinogen 

c. ) If the substance is identified on the National Toxicology Program 

"Annual Report on Carcinogens" it must be listed on the SDS 

d. ) If the agent was listed in an in vitro study as a possible group 4 

carcinogen risk according to lARC 

96) Which statement is most important when evaluating computer-based 
training (CBT) or self-directed distance learning? 

a. ) CBT augments professional and managerial training but is 

generally unsuitable for line employee training 

b. ) CST augments line employee and line supervisory training but is 

generally unsuitable for professional and managerial training 

c. ) CBT augments all forms of training due to its low cost and 

flexibility 

d. ) A needs analysis must be conducted before any decision to use 

CBT is made 

97) When developed properly, knowledge assessment instruments that use 

_ items are most objective and permit reliable statistics to be 

obtained. 

a. ) Matching style 

b. ) Essay-style 

c. ) Short answer-style 

d. ) Multiple-choice 
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98) Which of the following is not a principal purpose for product warning 
labels? 

a. ) Inform user of a hazard or danger 

b. ) Inform user of the possible effects of misuse 

c. ) Inform user of the legal recourse available 

d. ) Inform user of the ways to reduce likelihood of injury 

99) Which of the following is true concerning the use of the signal word 
’’DANGER" on product warning labels? Danger is used where there is an 
immediate hazard which if encountered will result in: 

a. ) Death or severe personal injury 

b. ) Death, severe personal injury, or extensive property damage 

c. ) Death, extensive property damage, extensive product damage and 

severe personal injury 

d. ) Death, loss of livelihood, and property damage 

100) The puipose of the Delphi technique is to elicit information and judgments 
from participants to facilitate problem-solving, planning, and decision¬ 
making. It does so without physically assembling the contributors. The 
Delphi technique includes all the following except: 

a. ) The process is completed in one iteration 

b. ) The questions are structured for short written responses 

c. ) There is generally a guarantee of anonymity 

d. ) Information is generally exchanged via mail or e-mail 
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Self-Assessment 5 Answers 

1) We selected answer A because: 

Storage in inside storage rooms must comply with NFPA 30, which limits 
the storage quantity based on the fire resistance of the construction and the 
installation of a sprinkler system. An indoor, flammable liquid storage area 
used for storing AND mixing class lA materials must meet the requirements 
in NFPA 30. 

• Walls with a fire-resistant rating as specified in NFPA 30, Table 
4-4.2.1 

• Fire doors or an automatic closing fire door 

• Exterior access for fire fighting 

• Approved ventilation and intake air 

• Containment of the flammable liquid 

• Class I, Division I electrical wiring 

Fire extinguishers should be located outside the room, but within 10 feet 
from the door. 

2) We selected answer A because: 

The term BLEVE is the acronym for a Boiling Liquid Expanding Vapor 
Explosion, which is a major container rupture due to a form of pressure release 
explosion. 

3) We selected answer D because: 

A spirometer is considered to be a primary. All the other meters listed are 
secondary standards. 

4) We selected answer A because: 

NFPA 30 specifies that underground storage tanks should be placed not less 
than 1 foot from existing foundations or supports. The intent here is to insure 
that the loads carried by the foundation or supports will not transfer to the 
tank. Separation distances from property lines differ with the class of fluid 
stored. 

5) We selected answer B because: 

The presence of lush green grass on the downstream side of a dam or berm 
indicates dangerous conditions that should be investigated. Downstream 
slopes are sometimes protected against natural erosion by shallow root 
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vegetation, but this practice is not wide spread so normally the presence of 
obviously well-fed vegetation is a trouble indication. However, a more 
predominate indicator is the exposed gravel which indicates seepage in 
enough quantity to have washed away the fines (fine sand) or other surface 
covering on the sides of the dam. This Indicator of major seepage <;hon|d be 
investigated innnediately. 

6) We selected answer A because: 

j All of the devices listed are heat detectors with the exception of the 
photoelectric smoke detectors, which is answer A. Smoke detectors are 
better suited for large open areas than heat detectors because smoke does not 
dissipate as rapidly as heat does in the same size space. 

7) We selected answer B because: 

Conciete structures must resist two kinds of forces those of compYcssion cind 
tension. Design of concrete slabs, beams and girders involves the 
computation of how much steel is required for strength in tension and how 
much concrete is required for strength in compression. The placement of 
reinforcement is a critical function if the structure is to resist the forces 
placed on it. All metal reinforcement should be accurately placed, supported 
at the proper height by concrete or metal chairs to prevent movement during 
pouring. The actual placement in the slab or beam, is dependent on the 
forces the slab will see. When a beam is supported at two or more points it 
will tend to bieak by pulling apart at the bottom -- so to add strength we 
place steel near the bottom surface where it is needed most. When a beam is 
supported at one point it is likely to fail by pulling apart at its upper surface 
first - so we need to place reinforcing as high as possible (but not generally 
closei to the surface than one inch). The weakness of concrete in tension is 
illustrated in the failure of a cantilevered beam, which fails at the top of the 
slab and requires the steel to be concentrated at the top of the slab. 

8) We selected answer B because: 

The load radius is calculated by measuring from the crane's center of 
rotation to the center of the load after boom deflection. A data plate is 
required on all cranes and is located near the boom foot. The data plate 
shows the distance from the center of rotation and this value is added to the 
distance from the load center to obtain the load radius. 
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9) We selected answer D because: 

Step 1: Convert MPH to ft per sec 

bOmph ^ 1.47fps 

1 Imph 

= 88 ft/sec 

Step 2: Solve for s when = 0 

V' = V; + 2as 

v'=o 

0 = Vo'+2as 

0 = (88 ft/sec + 2(-32.2 ftysec^)s 
0 = 7744 + (-64.4)s 
64.4 s = 7744 


s = 120.25 ft 


10) We selected answer A because: 

Pyrophoric materials ignite spontaneously when in contact with air. 
Hypergolic describes a violent reaction, which occurs when two materials 
come in contact with each other. Pyrolysis is the process of decomposition 
in the presence of heat. Deflagration is a rapid burning fire which produces 
flame speed that travels slower than the speed of sound. 
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11) We selected answer C because: 

The Ground-Fault Circuit Interrupter is a fast-action device, which senses a 
small current leakage to ground and, in a fraction of a second, shuts off the 
electricity and interrupts the faulty flow to ground. Placed between the 
electrical service and the tool or appliance it serves, the GFCI continually 
matches the amount of current going to and from the tool along the normal 
path of the circuit conductors. Whenever the amount going differs from the 
amount returning by a set trip level the GFCI interrupts the electric power 
within l/40th of a second. This difference in current is called leakage 
current to ground and the path it takes to ground could be through a person - 
in which case, the rapid response of the GFCI is fast enough to prevent 
electrocution. This protection provided by the GFCI is independent of the 
condition of the equipment grounding conductor, thus, the GFCI can provide 
protection even if the equipment grounding conductor becomes inoperative. 
The device will not detect line-to-line faults. 

12) We selected answer C because: 


Qj—Qi 






:Qa#3=59&,gpm: 

13) We selected answer B because: 

Hypergolic describes a violent reaction, which occurs when two materials 
come in contact with each other. Pyrophoric materials ignite spontaneously 
when in contact with air. Pyrolysis is the process of decomposition in the 
presence of heat. Deflagration is a rapid burning fire, which produces flame 
speed that travels slower than the speed of sound. 
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14) We selected answer B because: 


_Ql_ 

891 


Pv 


250 ' 

891x1.5' 


Pv = 


62500 

4511 


p^ = 13.86 psi 


15) We selected answer D because: 

The ISO 9000 (“quality management”) and ISO 14000 ("environmental 
management") families are among ISO's most widely known standards ever. 
ISO 9000 has become an international reference for quality requirements in 
business to business dealings, and ISO 14000 looks set to achieve at least as 
much, if not more, in helping organizations to meet their environmental 
challenges. 


16) 


We selected answer D because: 


E = ixCV^ 


E = ^x 


95 




4 \2 


x(5xl0') 


vlxlO' 

E = 0.5 X (9.5 X 10“") X (2.5 x 10’) 
E = 0.119orll9 millijoules 


Where E = Energy in joules 
C = Capacitance in fai'ads 
V = Voltage 


Note: Micromicro or 1 x lO"'^ is an outdated term for the SI unit "pico". 

Theiefuie 95 mniF = 95 pF. Although discouraged, the term is still widely 
used. 
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17) We selected answer A because: 

The complete delivery system should be evaluated if one is performing a 
FMEA for a deliverable product. This would include "cradle to grave" 
coverage such as, shipping, packing, installation, service, disposal etc. This 
would, of course, not be required if the FMEA was to be performed on a 
non-product, such as a process or piece of equipment used in an industrial 
setting, or for a one time operation. 

18) We selected answer A because: 

The process of examining the entire system, sub-system, procedure, 
component, interface etc. is extremely time consuming. Much more so than 
the Fault Tree, which only concentrates on failures that could cause great 
harm. There is no particular difference in actual system knowledge required 
between the two techniques. 


19) We selected answer B because: 


Of the techniques listed Event Tree Analysis (ETA) is by far the most time 
consuming. It requires the selection of initiating events both wanted and 
unwanted and evaluates the consequences, again both wanted and unwanted. 
Alternate paths are then developed to consider each consequence of the 
different paths as independent initiating events. Next in order of time 
required is the Failure Modes and Effects Analysis, which is an in-depth 
analysis of components element by element. Taking the least amount of time 
is the Fault Tree Analysis (FTA), which identifies an undesirable event and 
establishes the faults that would cause such a situation 
NOTE 


ETA 

MORT 

FMEA 

FTA 


Event Tree Analysis 
Management Oversight and Risk Tree 
Failure Modes and Effects Analysis 
Fault Tree Analysis 
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20) We selected answer B because: 

SinA = — c = 30,000 

c 

a = Sin Axe 


a = Sin 30 X 30,000 = 15,000 lbs 

HINT: Double divided SLINGS are SIN full. Divide the load by the number of 
sling legs and then divide again by the SEN of the angle. 

Load ^ 3 - Sin 30 = 10,000 lbs 
Load = 10,000x3 X Sin30 
Load= 15,000 lbs 


21) We selected answer B because: 

NOTE: CFM varies directly as Fan Speed, TP and SP varies as the square 
of the fan speed, HP varies as the cube of the fan speed. 

Step 1: Calculate the ratio of the new CFM to existing CFM 

CFM new 


Ratio = 


CFM existing 


6500 

5000 


R = 1.3 or 130% 

Step 2: Multiply ratio times existing RPM to determine new RPM 

New RJPM = 1.3x1,000 


New ia>M = 1,300 
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Step 3: Multiply ratio^ times existing SP to determine new SP 

NewSP = (1.3/x0.5 

New SP = 1.69x0.5 


New SP = 0.845 inches W.G. 

Step 4: Multiply ratio^ times existing HP to determine new HP 

New HP = (1.3^x0.625 


New HP = 2.2 X 0.625 
New HP = 1.37 

The new conditions = 6500 CFM (up 30%), 1300 RPM (up 30%), 0.845" SP 
(up 70%), 1.37 Horsepower (up 120%) 

22) We selected answer B because: 

A Guide to the Project Management Book of Knowledge, 3"‘* Edition. The 
scope contains only the work that, when completed properly, will cause the 
project to be a success. The scope contains all of the agreed to by the project 
sponsor and stakeholders 

23) We selected answer D because: 

A Guide to the Project Management Book of Knowledge, 3"^* Edition. The 
project's work breakdown structure (WBS) is hierarchical in nature. At each 
level is a discreet project deliverable or project package with associated 
milestones. Each subordinate WBS can be rolled into its related higher level 
package, or deliverable such that at the top is the project itself. 


Copyright©2018 SPAN^”^ International Training, LLC 


285 







I Certified Safety Professional (CSP) Exam Study Workbook Volume II | 

24) We selected answer B because: 

A result near 1 indicates that the values have a strong linear relationship. A 
result near 0 indicates the values are only slightly related. A value near -1 
indicates the values are ver}' closely related but in a negative way (inci ease 
ill one is le-lated to a doorcase in the other). Tn safety work a correlation 
between + to - .6 is discounted. A coefficient of correlation of-0.7 to -0.9 
would indicate a strong negative correlation. 

25) We selected answer A because: 

According to the Guidelines for Risk Based Process Safety, A formal change 
analysis is essential when any kind of significant process or operational 
changes are anticipated. Even major equipment changes or procedural 
changes should induce formal and systematic change analyses. Change 
analysis is a form of risk assessment. Then usual formal techniques can be 
used (e.g., HAZOP, What-if Checklist); however, a custom approach can 
also be used. 

26) We selected answer A because: 

i = .ll n = 15 A=:$5,000 F = ? 


F = A 


^(l + i)”-f 

V i J 


F = 5,000 X 


^(l + .liy^-f 

.11 J 


F = $172,027 


27) We selected answer D because: 

Program Evaluation Review Technique PERT is the presentation of events, 
tasks and activities on a network in sequential form with completion time 
estimates. The Safety Engineer can use this scheduling "Model" to uncover 
botti enecks and possible hazards that may arise from the order of work, or 
from changes in the set-up or environment that may arise. 
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28) We selected answer A because: 

The development and establishment of training objects must by necessity be 
one of the first steps taken in the development of any training program. 

29) We selected answer B because: 

Decisions should always be made at the lowest level possible to insure that 
pertinent factors are considered. This assumes that the level chosen has all 
the pertinent factors available from which an informed decision can be 
made. 

30) We selected answer A because: 

Pure risk is a event of failure from which there is no possible recovery. The 
only example cited is that of death and then only if viewed from a personal 
viewpoint. Individuals avoid risk when the probability of loss is high, even 
thought the consequences may be small. They also appear to accept natural 
risks more readily than human errors. Some people refer to the as 
background risks. 

31) We selected answer B because: 

It is possible to obtain insurance for just about any major mishap, however 
the basic fire and extended coverage policy would not cover an aircraft 
accident in your plant. The other choices would fall under the general 
umbrella of coverage afforded by these types of policies. 

32) We selected answer B because: 

R = e-^ = e-^ 


Where: e = 2.718 
X = Failure Rate 
t = Operating Time 
m = M T B F 

The mathematical expiession indicating the probability of components in a 
constant failure rate system to operate successfully to the end of a time period is 

the exponential law of reliability. 
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33) We selected answer D because: 

Experience modification indicates an adjustment of the manual rate due to 
past loss experience. 


34) We selected answer A because: 

In Accident Prevention Manual for Business and Industry: Administration 
and Programs, A key part of risk management is investigating incidents and 
taking corrective actions based upon the facts associated with the incidents. 
An essential aspect of the investigation process is understanding the causal 
factors and the subsequent root causes that had to the incidents so 
appropriate corrective actions can be identified and implemented. 

35) We selected answer B because: 

i = .14 n = 8 P = $100,000 A = ? 


A = P 


^i (1 + i)" ^ 

.(1 + ir-ly 


A = 100,000 X 


^ 14 ( 1 . 14 )‘^'^ 

,(1.14)^-1, 


A = $21,557 


36) We selected answer A because: 

The formula to calculate incident rate is Recordable accidents times 
200,000 divided by the total man hours worked. This formula yields the rate 
of injuries per hundred workers. 

37) We selected answer D because: 

The whole-man theory compares the function of a whole unimpaired man 
with the ability to function after a disabling injury. The disability is rated in 
percentage and then compared to the income potential. Answer D more 
appropriately describes the concept of "Lost Wages" which considers the 
reduction in earnings that was caused by the accident compared to a standard 
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that approximates what the worker would have earned if uninjured. The 
compensation attempts to make up the difference. 

38) We selected answer C because: 

In the practice of Safety and Health, training is often offered as a universal 
solution. However, safety and health training should be targeted to real 
problems. Training should only be recommended as the solution to problems 
where increased knowledge or skill is needed or where required by directive. 
There are two objectives to after training testing. First, to see if the student 
has gained skill or knowledge in the subject area. Second, to assist the 
developer and instructor in evaluating the effectiveness of instruction. For 
example, if a significant percentage of the students in an average class 
cannot perform up to the specifications outlined in the lesson plans, then the 
instiuction is simply not working. The problem could be the atmosphere, the 
instructional method, instruction techniques, the instructor, training material, 
etc. In any event, changes are in order. Effective training is a complex task, 
in which evaluation of the instruction is often overlooked. 

39) We selected answer A because: 

In insurance terms Risk is usually separated into two entities, pure risk and 
speculative risk. Pure risk implies two outcomes ie; fiscal loss or no fiscal 
loss. The choices are, to have a loss or not to have a loss, however there is 
no choice that could be considered a gain. To have a loss is certainly not a 
gain, and to not have a loss is neutral. Pure risk is generally divided into 
personal and property. Speculative loss implies three choices; loss, no loss, 
or gain. Speculation in the stock market implies three choices: the stock goes 
(s^-in), the stock goes down (loss), the stock remains the same (neutral). 
Speculative risks are sometimes called business risks. The distinction is 
made in the study of insurance to illustrate the concept that only rarely is 
insurance applied to speculative risk. Most all insurance attempts to protect 
one from the misfortune of loss, that is, pure risk. 

When doing a basic risk analysis, consider the following: could the benefits 
be produced if the resources were used elsewhere, possibly to reduce another 
risk, could the same degree of risk reduction be accomplished at a lower 
cost; and at what point are the benefits of further risk reduction no longer 
worth the extra cost. 
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40) We selected answer A because: 

SSr~' -^ 

41) We selected answer D because: 

OS^ and the scientific conununity in general agree that the dn^e of 

7*5“" 7 '’“dy should not exceed 5(N-18) rems where 

N equals the workers age in years Additionally nQWA ^ 

penni. employers to expo! wo^rh:m 

calendar quarter. The whole body^ 

cludes^head and trunk, active blood-forming organs lens of the eves or 
he gonads. However, there are certain oonditLiheiremployers S 

rent quarterly limit soTong ^ >■/' 

* et^iedTremf 

the dose to the whole body, when added to the accumulated 
occupational dose to the whole body, shall not exceed 5 x (N-18) 
rems. where "N" equals the individual's age in years at his Z ^ 

* adequate past and current exposure records 
which show the employees accumulated occupational dose 

Dmax = 5 (N-18) 

®x«x ~ 5 k|2: 

Step 1: Determine the maximum whole-body dose 


ACC -^Present ^Failure 


D.cc = D 

D,„. = 30 + 3 
D,cc = 33 
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Step 2: Determine the accumulated occupational dose in exposure this 

quarter were to be 3 rem 

Step 3: Since Uacc is less tliini Dm/oc, (he exposure is permitted. 

42) We selected answer B because: 

In Peterson’s Techniques of Safety Management: A Systems Approach, 4th 
Edition, Line supervisors will do what they perceive is being measured and 
what they perceived they will be rewarded for doing. Therefore, written 
expectations and written policies for enforcement and accountability should 
be incorporated into line supervision at every level of management. 

43) We selected answer D because: 

This is a very subjective question. Every safety & health manager has his or 
her own ideas on what constitutes a satisfactory management effort and what 
indicators should be used to gauge that effort. I don't believe there is a safety 
scholar, professor, theorist, or lecturer who has not been involved in the 
debate in the last 20 years. However, it is my opinion that the recording of 
accident data on the OSHA Form 300 could be left to another entity, perhaps 
the occupational health nurse, without endangering the fabric of the safety & 
health effort. The other items listed may not all make your top "ten things to 
do" list, but they are among the functions most often listed by your peers. 

44) We selected answer C because: 

Of the techniques listed for answers in this question. Job Safety Analysis 
would be the least effective. JSA tends to be too task oriented to be used 
successfully in a very complex operation. 

Fault Tree Analysis is excellent for scaling down huge complex systems, 
although the tree itself becomes fairly complex. 

Multilinear Events Sequencing (MES) is an accident investigation tool 
developed by Ludwig Benner Jr. of the National Transportation Safety 
Board and used extensively in aircraft mishap investigation. MES is a flow¬ 
charting methodology that, as the name implies, puts pertinent events in 
sequence. The attribute that really makes MES a star performer is the 
addition of a timeline thus allowing duration, interval and sequence 
dimensions to be visualized, a concept very useful in accident investigation. 
Failure Modes and Effects Analysis was originally a reliability tool 
developed to allow predictions for the reliability of complex systems. It uses 
a tabular format to identify failures and the effect on the overall system. It is 
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an excellent tool for spotting single point failures, but does not include any 
human interface. 


45) We selected answer B because: 


5000 


46) We selected answer D because: 

($6,000 X 60%) + (-$2,000 x 40%) = $2,800 

47) We selected answer D because: 

The company medical service is a resource controlled by management who 
determines the budget, sets policy and therefore controls the role and 
size/scope of the effort. 

48) We selected answer B because: 

In this case the initial actions, it would appear, have already been taken. 

Your remaining action would probably center around preventing a second 
accident and preserving evidence. However, in answer to the question, it is 
generally accepted within the health and safety community that the order of 
sequence for accident investigation should be: 

Arrive safely: You cannot do anyone any good if you are involved in an 
accident yourself racing to the scene of a tragedy 

Size up The professional fire seiwice uses the term "size-up" to indicate the 
time spent observing and analyzing the event. The same tactic should be 
used by investigators to detennine what evidence must be protected, who is 
involved, who is on the scene, is the site now safe or is another mishap about 
to occur etc. Experience will allow you to accomplish this task very rapidly. 
Care for the If necessaiy the investigator should help injured and injured 
protect property. However, the investigators job is to gather facts not provide 
emergency service. Generally this job is best left to others. It is fine to 
render aid if you are needed, but don't get in the way of the professionals. 
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Protect Prevention of the second accident is an important property aspect of 
the accident investigators job. Because of their observation skills and 
training safety professionals can often spot unsafe conditions that others 
involved in the emergency will not see. You must above all else not allow an 
accident to escalate into a disaster. 


49) We selected answer B because: 

According to Assurance Technologies, the mean error rate is found by summing 
individually the errors and instructions and dividing the sum of the errors by the 
sum of the instructions. 


Errors Per 100 
Object 

Instructions 

Instructions 

0.734 

100 

0.591 

IToo 

0.382 

100 

0.325 

100 

Total = 2.032 

Total = 400 


2.032 eiTors/400 instructions ~ 1 eiror 1200 instructions 

50) We selected answer B because: 


Selection "B" would provide the best synthesis of information. 

51) We selected answer A because: 

Assuming that the table "Health Hazards" would include MSDS information 
and workplace exposure monitoring, it would be the most useful addition to 
the existing relational data-base. 

52) We selected answer D because: 

OSHA 1910.1001(f)(l)(x) states "Flooring. Sanding of asbestos-containing 
flooring material is prohibited." 
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53) We selected answer A because: 

M,=(D + iL)(W) 

M^ = (8 + 5)x15 
Me = 13x15 
Me =195 

54) We selected answer C because: 

PETN (pronounced "pettin") is pentaerythritol tetranitrate and is a secondary 
high explosive, which is frequently used in the fabric-wrapped cord called 
primacord. TNT is trinitrotoluene a very high primary explosive. RDX is 
cyclonite, which is a powerful secondary high explosive. All of these 
explosives require magazines for extended storage. Ammonium nitrate 
normally does not require such precautions. However if it has been mixed, 
then more strident requirements may have to be met. For example, the 
mixture of 80 parts of ammonium nitrate and 20 parts of TNT creates the 
mixture amatol, which has been used very successfully by both the militaiy 
and the mining industry as a primary explosive. 


55) We selected answer B because: 

Contingency means that one thing depends upon other things, and for 
organizations to be effective, there must be n "goodness of fit" between their 
structure and the conditions in their external environment. What works in 
one selling may not work in another setting. There is no one best way. The 
correct management approach is contingent upon the organization's 
situation. 

56) We selected answer B because: 

Cost = $25,000 

Benefit = .025 - .011 = .014, a reduction of .014 fatalities. 


Cost to Benefit = 25000:0.014 or 1,786,000:1 


25000 

0.014 


1,785,714 
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57) We selected answer C because: 

The biggest hazard from modem X-ray equipment is high voltage. 

58) Wc selected answer C because: 

Welder’s flash ])roduccs Ultraviolet and Infrared energy sources, however 
the most common injuries comes from damage to the cornea from 

Ulti-aviolet Rays. Infrared would pass thru the cornea and cause damage to 
the retina. 

59) We selected answer B because: 

As a general mle dust must be smaller than 5 microns to reach the inner 
recesses of the lungs. Larger particles are trapped in the nasal passages, 
throat, larynx, trachea and bronchi. They are then swallowed or 

expectoiated. Very sMallparticles on the order of .1 to 1 micron are lodged 
in the alveoli. 


60) We selected answer B because: 

The single most important factor influencing the amount of damage caused 
by an electrical contact accident is the resistance of the body at the time of 
contact. 


61) We selected answer C because: 

Step 1: Determine Volume 

20 ft .305 m , , 

-X- = 6.1 m 


1 


1 ft 


10 ft .305 m 

-X- 

1 1 ft 


= 3.05 m 


6.1x6.1x3.05 = 113.5m' 

Remember: The beaker that broke was only one half gallon. 

Step 2: Determine weight 

8.34 Ibs/gal x 0.6 = 5 Ibs/gal 
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Step 3: Convert lbs to mg 

2.5 \h .4545 kg lOOOg 1000 mg 

1 11b "" 1kg "" Ig 


= 1,136,250 


= 1.14x10' mg 


Step 4: 
ppm = 


Compute ppm 
mg/m^ X 24.45 
MW 


ppm = 


(1.14xl0Vll3.5)x24.45 

78 


ppm = 3138 

62) We selected answer C because: 

All of the processes listed are used in air cleaning of gases and vapors. 
However the method cited is that of Combustion. Oxidation is a key word 
here. Combustion is a process used for removal of gas or vapor if it can be 
"oxidized" to a harmless or odor free state. Many times this takes the form 
of a direct-flame afterburner. Catalysts are also used to great effect in paint 
disposal, animal fats, plastics etc. Condensation is the process of lowering 
the temperature of the incoming air to change the vapor to a liquid state. 
The process uses various chillers, condensers or refrigeration units to lower 
the temperature of the vapor. Adsorption involves an action that takes place 
at the surface of the adsorbent material where gas and solid make contact. 
The most widely used adsorbent for cleaning air is activated carbon, which 
most often is placed in canisters, perforated cans or trays. Activated carbon 
has the ability to adsorb gases and vapors up to about 60% of its own 
weight. If the carbon is then heated the captured material can then be 
reclaimed, making it an attractive and cost effective process. Absorption is 
the process of using a liquid, which dissolves or chemically reacts with the 
gas or vapor that is to be removed. 
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63) We selected answer B because: 
C., C.. 


TLV„ = 


C. 


TLVi TT,V, 


■ + ••• + ■ 


TLV 


Where: 

TLVniix^ Threshold Limit Value for a mixture of airborne chemicals with 
additive effects. If the sum is greater than one (1), then an overexposure exists. 
C] = the measured airborne concentrations of the chemicals. 

TLVi = published Threshold Limit Value for the respective chemicals. 

When two or more hazardous chemicals with similar toxic effects are present in 
the envhonment, the combined effect should be .evaluated, rather than the 
individual effect. NOTE: The units can be either mg/m^ or PPM, but must be 
consistent in the equation 

100 8 
400 2 ^ 

400 8 

100 8 


200 


X - = 0.5 
8 


109% 


64) We selected answer B because: 


I =], X 


(d.)' 


L=70x 


(ll 

(6f 


I =70x — 
36 


I,=1.94 


CopyiightO2018 SPAN^^ International Training, LLC 


297 



















Certified Safety Professional (CSP) Exam Study Workbook Volume II | 


65) We selected answer B because: 

I— h 




A cut set is defined as the point or points at which the system can be cut to 
insure non-operation. The system shown has two paths A-C-E OR B-D-F. 
Either of these paths will allow operation - so you must cut both of these paths 
to prevent operation. By inspection we can see that some possible cut sets for 


this system are: 


(A3,C,D)-(A,D)-(AAF)-(B,C,D,E)etc. 

Answer "B" cutting A, C and E would still allow the system to operate through 
the B, D, F path. 


66) We selected answer B because: 

Minimum cut sets must not include any other cut set and still prevent the 
system from operating. Answer "B" would cut system operation and does 
not contain any other cut sets. Cut sets are used to estimate the probability 
of system failure. The minimum cut sets establish an upper boundary for 
estimating the probability of at least one of the cut sets entering a fault state 
that causes system failure. 


,67) We selected answer D because: 



Components 

Failure Probability 

A 

10-'' 

B 

10-3 

C 

10-3 

D 

10-3 

E 

10-3 

F 

10-'' 


Using the rare event approximation, the TOP event probability is the sum of the 
cut set probabilities. 

Pad = (1x10"’) x (1x10'^) = 1x10'^ 
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PcD = (1x10'^) X (1x10’^) = 1x10'^® 

Pef = (lxlO'2) X (IxlO'"^) = IxlO'"^ 

Pab + Pcd + Pef= 1x10-'^+ 1x10-1°+ 1x10-^ = 2.001x10-^ 


68) We selected answer A because: 

Step 1: Determine Volume 

15,000 fl^ 


Im^ 


1 


(3.28 ft X 3.28 ft X 3.28 ft) 


= 425m' 


Step 2: Determine desired ppm using a safety factor of 10 

1.2% X 1,000,000 , ^ 

--= 1,200 ppm 


Step 3: Compute mg/m° from standardized formula 

mg/m^ X 24.45 


ppm = - 


MW 


mg/m^^MyxPP” 

24.45 


mg/m = 


3 92x1,200 


24.45 


= 4515 


Step 4: Multiply by m^ (area) to obtain total weight 

4,515 mg x425 m^= 1,919,018 mg 


Step 5: 


Convert- 
mg to lbs 


1,919,018 mg Ig lib _ 

-X- - -X -= 4 221b 

1 1,000 mg 454 g 
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Alternate Solution using ratio and proportion 

Note: Dilution questions such as this can often be reduced to simple 

terms and solved with ratio and proportion. This has the real advantage of 
not letting yourself get lost in the formulas. 

Step 1: How much contaminant is required to reach the concentration 

X 15,000 ft'=18 ft' 

Step 2: How much weight will produce 18 ft^ of vapor. Remember that 

one lb-mole of a gas occupies 392 ft^ 

921b _X lbs 

392 ft' ” 18 ft' 


392 

X = 4.22 lbs 

69) We selected answer D because: 

The ASME (American Society of Mechanical Engineers) provides agency 
regulation of pressure vessels in the U.S. 

70) We selected ans\yer A because: 

NEPA 10 is the Standard for Portable Fire Extinguishers. When selecting a 
portable fire extinguisher for flammable liquids, the highest priority is the 
use of pressurized water and carbon dioxide extinguishers. 



71) We selected answer A because: 

Consideration involves the fransfer of something of value, which can be 
money or other items on which a value can be placed by competent 
authority. 
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72) We selected answer C because: 

According to Fundamentals of Industrial Hygiene, in this case the sampling 
device is nearing its sampling and measurement limits, and its measurements 
are suspect. Even though the device has detected the contaminant, 
performing any reliable statistical analysis on these readings is not possible. 
The only real conclusion that can be drawn is that there is a presence of the 
contaminant at or below the detection limit of the sampling device. 


73) We selected answer A because: 

OSHA 1926.56 requires 5 footcandles for general construction work areas. 
The table below may offer some assistance, remember the table is for 
Minimum Illumination For Safety of Personnel. For areas or operations 
not covered in the table, or for illumination levels for efficient visual 
performance rather than for safety alone refer to ANSI/ffiS RP7-1983, 
"Practices for Industrial Lighting", for recommended values. From the table, 



5 

General construction; concrete placement, excavation and 

waste areas, accessways, active storage areas, loading 
platforms, refueling, and field maintenance areas. 

5 

Indoors: warehouses, corridors, hallways, and exitways 

5 

Tunnels, shafts and general underground work areas 

10 

General construction plant and shops (batch plants, screening 

plants, mechanical and electric equipment rooms, carpenter 
shops, rigging lofts and active storerooms, barracks, toilets. 

10 

Underground operations involving work at a heading 

involving drilling, mucking, and scaling. 

30 

First-aid, stations, infirmaries, and offices. 


74) We selected answer D because: 

The management skill of the safety professional must ensure the highest 
level of safety possible along with meeting the other company goals. This 
can often lead to areas of conflict within an organization that will test the 
management skills of the safety professional. 

During the decision-making process for a major or operational change, the 
safety professional should recommend to line management the results of a 
change analysis that impacts the proposed change. A formal change analysis 
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is essential when any kind of significant change is proposed. Change 
- onalycic io a form of risk assessment and a standard HAZOP, what-if 
checklist or a custom approach may be used. 


75) We selected answer C because: 

A vertical standard applies to a single industry. A specification standard 
demands precise compliance with exacting codes, frequently detailing exact 
specifications for materials, sizes etc. A performance standard tells us that 
we must comply and leaves the details up to the industry. 

76) We selected answer C because: 

Several industries have made drastic improvements in their accident 
experience included in this group are: aviation, pressure vessels and 
elevators. 


77) We selected answer B because: 

Step 1: Determine VP 

TP = SP+VT 


VT=TP-SP 


W=-l-(-4) 

W=3 

Step 2: Determine velocity 

V = 4005 Vw 

¥ = 4005^3 


V = 4005x 1.73 


V = 6937^111 
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78) We selected answer B because: 

Deductive analysis involves reasoning from the general to the specific. Of 
Lliu uhoioca listed only Faull I'lcc Analysis involves ihls technique. 

79) We selected answer B because: 

For components in parallel the total failure rate is the product of the 
individual components' failure rate. 0.005 x 0.005 x 0.005 x 0 005 = 0 005"^ 
or6.25x 10-JO. 


80) We selected answer A because: 

Selection A Filters + Iinpingers and Visible Absorption Spectrometry" is 
the only possible method for formaldehyde and is the most sensitive 
formaldehyde method in the NIOSH Manual of Analytical Methods. It is 
able to measure ceiling levels in the 0.1 ppm range and is best suited for area 
samples. 

81) We selected answer C because: 

Hantavirus pulmonary syndrome is a very serious, often deadly, disease 
spread from wild rodents (the deer mouse is a primary carrier) to people. 

The virus is found in rodent urine, saliva and feces, and gets in the air as 
mist from urine and saliva or dust from feces. Breathing the virus is the 
most common way of becoming infected; however, you can also become 
infected by touching the mouth or nose after handling contaminated material 
or from a rodent's bite. It is not spread from person to person. The first 
symptoms are flu-like, but the primary symptom is difficulty in breathing, 
which is caused by fluid build-up in the lungs and quickly progresses to an 
inability to breathe. The virus can be killed by most household disinfectants, 
such as bleach or alcohol. 

82) We selected answer D because: 

In the transfer of energy from one parf of the nerve to the next part, the 
chemical acetylcholine is essential and the enzyme cholinesterase sees to it 
that the level of acetylcholine is maintained at the proper levels. As soon as 
that enzyme is inhibited, then the acetylcholine level starts increasing and 
reaches the level where it is incompatible with the transfer of nervous energy 
and the nervous system undergoes a collapse and fails to work. The triggers 
do not fire the way they should. Some cholinesterase inhibitors include 
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organic phosphates and organophosphate pesticides, such as parathion or 
carbamate pesticides, such as carbofuran. 

83) We selected answer D because: 

The subject of risk acceptance by the world population is an extremely 
complex subject. People accept risk for various social and economic 
reasons. People will generally accept a voluntary risk and reject the same 
involuntary risk. It has been estimated that the public will accept a natural 
disaster one hundred times quicker than the same disaster caused by human 
error. Factors that influence people to lower their perceptions of risk include 
their understanding of whether the exposure is mandatory. 

84) We selected answer C because: 

OSHA 1926.651 (c)(2) states that ladders used for egress from a trench shall 
be located to "require no more than 25 feet of lateral travel for employees." 

85) We selected answer A because: 

According to the System Safety Analysis Handbook, 2"*^ Edition, by the System 
Safety Society. This defines a system safety program plan. This plan also 
helps define the system safety program milestones and provides the program 
with a time schedule for the various tasks. 

86) We selected answer C because: 

Hold harmless clauses in contracts between employers and manufactures are 
common but rarely enforceable. In the standard clause the employer agrees 
to hold the manufacture or producer harmless in the event of a third party 
lawsuit. In practice, the court rarely upholds the clause unless both parties 
are knowledgeable and ai-e posturing from an equal position of strength. In 
which case neither party needs hold harmless clauses. 

87) We selected answer C because: 

According to the NSC Accident Prevention Manual for Business and 
industry: Administration and Programs. 12th Edition, A committee is not 
successful unless it seeks to ensure that its existence is making a difference. 

A committee should have established goals and should measure itself against 
these goals from periodically 
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88) We selected answer D because: 

According to Developing Safety Training Programs, the basic question is- 
Ts this a frnimng issue? Hie other questions arc sccoudaiy. 

89) We selected answer A because: 

Largely as a result of the change from privity of contract to strict liability in 
tort, the marketplace has become a place where the seller must beware 
(caveat venditor). Manufacturers are strictly liable for any damage or injury 
caused by their products, even if they took all possible care in developing 
and marketing of these products. Sometimes called absolute seller liability. 


90) We selected answer D because: 

^swer "A" and "C" refer to the principle of fault tree reduction. That is, the 
fault tree is reduced to minimum cut sets. The principle of equivalence is 
con-eedy expressed in selection "D". Fault trees drawn by different safety 
practitioners will frequently look different, however they will have the same 
minimum cut sets, thereby rendering the same results. 


91) We selected answer B because: 

A spreadsheet is a computer program that enables you to develop and 
perform all sorts of calculations between the text and values stored in the 
document. Most spreadsheets include charting and limited database 
capabilities. If you need a system to let your safety managers at multiple 
locations to interact directly with each other by computer, the a 
recommended system is the WebEx interactive internet conferencing tool by 
WebEx Communications, Inc., it permits real-time conferencing and the 
real-time visual exchange and collaboration with digital information. 

92) We selected answer C because: 

HTTP is short for Hyper Text Transfer Protocol, the underlying protocol 
used by the World Wide Web. 

FTP is short for File Transfer Protocol, the protocol used on the Internet for 
sending files. 

HTML is short for HyperText Markup Language, the authoring language 
used to create documents on the World Wide Web. HTML is similar to 
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SGML, although it is not a strict subset. Other languages that are sometimes 
used are Visual Basic or JAVA. 

ISP is short for Internet Service Provider, a company that provides access to 
the Internet to the users personal computer. 

93) We selected answer B because: 

According to “The Behavior Based Safety Process” a change in behavior 
does lead to a change in attitude. 


94) We selected answer C because: 

According to Developing Safety Training Programs, A learning objective 
must identify what the student will be able to do at the end of the training 
program. 


95) We selected answer C because: 

OSHA states "Chemical manufacturers, importers and employers evaluating 
chemicals shall treat the following sources as establishing that a chemical is 
a carcinogen or potential carcinogen for hazard communication purposes: 
National Toxicology Program (NTP), "Annual Report on Carcinogens" 
(latest edition) International Agency for Research on Cancer (lARC) 
"Monographs" (latest edition) 

29 CFRpart 1910, subpart Z, Toxic and Hazardous Substances" 

Note: The "Registry of Toxic Effects of Chemical Substances" published 

by the National Institute for Occupational Safety and Health (NIOSH) 
indicates whether a chemical has been found by NTP or lARC to be a 


potential carcinogen. 

The lARC provides a summary classification of a chemical's carcinogenic 

risk according to the following table: 

Group 1 The agent is carcinogenic to humans 

Group 2A The agent is probably carcinogenic to humans 

Group 2B The agent is possibly carcinogenic to humans 

Group 3 The agent is not classifiable as to its carcinogenicity to humans 

Group 4 The agent is probably not carcinogenic to humans 


All lARC listed chemicals in Groups 1 and 2A must include appropriate 
entries on both the MSDSs and on the label. Group 2B chemicals need be 
noted only on the MSDSs. The use of in vitro (short term) testing (such as 
the Ames assay) has not been specifically addressed in the Hazard 
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Communication Standard. However, it is the consensus within OSHA that 
the results of an "in vitro" test alone, do not represent significant enough 
information to establish a health hazard for purposes of the hazard 
communication standard 


96) We selected answer D because: 

According to Developing Safety Training Programs, regardless of the 
available technology, a needs analysis must be conducted first. Once the 
decision to train is made, methods then can be considered. 

97) We selected answer D because: 

Well-developed multiple-choice items on knowledge assessment 
instruments (tests) permit the most objective pass/fail decisions to be made 
and the most reliable performance statistics to be calculated. The other item 
types require varying degrees of subjectivity and are more difficult to 
calculate reliability statistics. 

98) We selected answer C because: 

There a generally four purposes of warning labels: 

♦ To inform the users of a hazard or danger of which they may not be 
aware, which is inherent in the use or reasonably foreseeable misuse 
of the product 

* To provide users with information regarding the likelihood or severity 
of injury from the use or reasonably foreseeable misuse of the product 
(i.e. inform the user the proper way to use the product) 

• To remind users of a danger at the time and place where the danger is 
most likely to be encountered 

• To inform users or potential users how to reduce the likelihood and or 
severity of injury 

Although there are many legal reasons for providing adequate warning 
labels on products, advise on legal recourse is not at the present time one of 
them. According to CPSC, a private labeler must include the identification 
of the private labeler, the identification of the manufacturer and a statement 
of compliance of the product with all applicable standards. Legally, the 
burden is upon the manufacturer to provide the warning. 
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99) We selected answer A because: 

There are three traditional levels of warnings: 

Danger is used where there is an immediate hazard, which, if 
encountered, will result in severe personal injury or death. 

Warning is the signal word for hazards or unsafe practices, which could 
result in severe personal injury or death 

Caution is for hazards or unsafe practices, which could usually result in 
minor personal injury, product damage, or property damage. 

100) We selected answer A because: 

The purpose of the Delphi technique is to elicit information and judgments 
from participants to facilitate problem-solving, planning, and decision¬ 
making. It does so without physically assembling the contributors and keeps 
their identity confidential. Instead, information is exchanged via mail, FAX, 
or email. This technique is designed to take advantage of participants’ 
creativity as well as the facilitating effects of group involvement and 
interaction. It is structured to capitalize on the merits of group problem¬ 
solving and minimize the liabilities of group problem-solving. It uses 
prepared questionnaires that require short answers and requires numerous 
iterations to complete the process. 
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